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DEPARTMENT OF THE NAVY 

OFFICE OF THE CHIEF OF NAVAL OPERATIONS 

S E C URITY INFORMATION ™ 25 ‘ D, °* 

TOP OEOIflff (LO) 2271-52 

MEMORANDUM 

From: Director, Operations Evaluation Group 

To; Op-03D 
Via: Op-32 ZY 

Subj: Forwarding of Enclosure (1), operations Evaluation 

Group Report 68, TOP SECRET CANOE. 

Enel: (1) OEG Report 68: Evaluation of the Role of Decryption 

intelligence in the Operational phase of the Battle 
of the Atlantic 0 


lo The attached report, prepared at the request of Op-03D and 
OP-322Y, should be viewed as an example of the kind of infor- 
mation which can be obtained by an extensive study of the data 
extracted from the decryptions by both the Germans and the Al- 
lies of radio communications pertaining to the operations of 
the German submarines against Allied shipping* This study has 
established a number of conclusions of wide general interest to 
ail those concerned with the Radio war, and with the conduct of 
anti-submarine operations* 

2o No effort is made here to recapitulate the findings of this 
study on the use of decryption intelligence to our own forces 
and to oonvoy safety, since these subjects are covered in the 
summary of the report, part $. TheaeZXihd inga warrant careful 
reconsideration of the c onclusions rea ched in ~^ther~studies--in 


wEigh 3 he_dffQrts decryption lntelligeKoe~T«ere not taken in- j 
to account* " - - * ~~ ' 

3* Distribution of the attached report to all properly cleared 
staff agencies concerned with anti-submarine warfare and sub- 
marine operations is recommended* 


JACINTO STEINHARDT, 


Director, operations Evaluation Group* 
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(a) x-b Beriahte. Weekly reports of the German decryption 
service (X-B Dienst). Captured at end of war. Extend 
from 1959 through April 1944. Complete record of all 
German Naval intelligence o The decryptions deal almost 
entirely with convoy movements. (Deere fr) 0 
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(e) Account of U/B War from December 1942 - May 1945 *> 
Compiled by 0p-20-3“GI(A), dated 29 October 1945° 

(Top S ecret Ultra ). 

A very comprehensive, thorough, extremely interesting 
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World War XI. It is in five volumes, as follows; 

V01. X - Allied Communications Intelligence and the 
Battle of the Atlantic. A summary. 


Vol. XI - U-Boat Operations. This is in five parts, 
four dealing with successive periods in the Battle 
of the Atlantic, and the fifth with blockade runners 
and German Naval Operations in the Far East and 
Indian Ocean. The role of decryption intelligence 
is described throughout each period, chiefly by means 
of case histories of particular convoys. There is a 
very comprehensive collection of these case histories 
covering the US-UE, US-Gibraltar, and UE-Gibraltar 
convoys of certain periods. 
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the manner in which 0p-20-3-Gl(A) proved that the 
Allied messages were being read by the Germans* 


Volo IV « Technical Intelligence from Allied Go I« 
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Describee the contribution of Allied decryption 
intelligence concerning German U-Boat material and 
armamentc 


Volo V - The German Naval Grid and Its Cipher « Very 
interesting description of techniques used in 
decoding the German grid ciphers 

.(f) G.C« and C.S. Naval History » T o p Soorot Ultra. 

This is a compendious account of the work of the British 
Naval intelligence of floe, in 24 volumes « A very excel- 
lent history of the U-Boat war is presented in Volume 
^ XVIII, "The Battle of the Atlantic ,« 

(g) ORG Secret Memorandum No* 18: Frequency of attache on 

Convoys in Relation to U-Boat predictions, 18 November 
1942c 

(h) ORG Secret Memorandum No. 25: A Probability Study of 

COMIhCH Dally Submarine Estimates, 27 February 1943 ° 

(i) OEG Confidential Report No. 51: Antisubmarine warfare 

in world war II, 1946. 

{ j) OEG Confidential Report NO. 56: Search end Screening, 

1946 

(&)✓ G.C. and C.S. Naval Slgint, Vol. Vila - The German Navy's 
Use of Special intelligence and Reactions to Allied use 0 
Top Soorot Ultra . 

Covers the subject in narretive form from 1938 to the end 
of the war. Contains some case histories of speoifio 
applications of German decryptions of Allied RI» in ad- 
dition to the weekly X-B reports, the author had available 
the captured daily files of German decrypts. 
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SECURITY INFORMATION 

Tills report contains the findings of research carried out 
with tlie general objective of determining in what manner and to 
what extent the availability of intelligence derived from the 
decryption of intercepted radio messages affected the conduct 
of the U-Boat war against North Atlantic convoys on the part of 
both belligerents. The specific purpose of the research can be 
most clearly stated by giving the circumstances connected with 
the genesis of the projeot. 

During World War II the Antisubmarine Operations Research 
Group (A3W0RG) was organized for the purpose primarily of analyz- 
ing operational date as they were assembled in the oourse of the 
war against the Germen submarines, in order to provide information 
that would be of assistance in adapting strategy and tactics so 
as to utilize the available A/S forces with maximum effectiveness, 
in the oourse of this work, ASWORG found it necessary to devise 
measures of effectiveness for the verious espects of the A/S 
operations— as an example, in dealing with the detection of the 
enemy, subjects of study by ASWORG included the construction of 
systematic search plans for surface vessels and aircraft; the 
evaluation of the meens of detection— visual, radar, sonar; studies 
of the most profitable areas of search, etc. At the end of the 
war, the most important results of tne various studies carried 
out by ASWORG were assembled and published in two comprehensive 
reports: reference (i) dealing chiefly with the several aspects 

of the war against the U-Boats from a statistical viewpoint; and 
reference (jj presenting e complete and coherent theory of search 
and screening operations developed on the basis of the operational 
data assembled during the war. 

To be effectual. operations research requires as complete 
operational data, both own and enemy's, as possible. The results 
of intelligence in general were, of oourse, made available to. 
ASWORG. Certain aspects of intelligence itself pertaining to the 
antisubmarine effort were subjected to analysis by the Group. 

For example reference (g) contains an investigation of the rela- 
tionship between attacks on convoys and the predicted positions 
of U-Boats shown in the COMINCH daily submarine estimate, thus 
providing a means of estimating the accuracy of U-Boet tracking. 
Reference (h) is a further study of the accuracy of the COMINCH 
dally submarine estimate; in this paper, the displacements of 
evaluated submarine contacts from the nearest plotted submarine 
on the chert last issued before the time of contact served as 
a basis for the analysis. 
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.genes derived by means o f the decryption of 
German radio communications, however* was for seourity reaeons 
not specifically identified as such in the data made available 
to ASWORG. The question eventually arose whether the inability 
on the part of the operations analysts to take into aooount 
the factor of special intelligence had resulted in inaccuracies 
in the determination of certain parameters still of current 
importance in operations research. As examples of such para- 
meters oan be cited the theoretical sweeprate of submarines, 
which had been determined from operational data provided by 
our own submarines operating in tne pacific (reference (i) ); 
force requirements for sighting submarines by aircraft (ref- 
erence U), p. 98) were computed without being able to dis- 
tinguish between oases In which decryption intelligence located 
the target submarine accurately, and those oases where the 
searchers were restricted to using the results of probability 
considerations only. It has been possible, in the course of 
the present investigation, to determine the operational sweep- 
rate of the German U-Boats, when they operated without the aid 
of operationally useful decryption intelligence, and the effect 
such intelligence had on their performance. Moreover, data 
which make possible a comparison of sweeprates of aircraft car- 
riers on submarine targets, as these are affected by decryption 
intelligence are presented. 


It should be stressed that this report is in no sense a 
comprehensive evaluation of the part played by decryption intel- 
ligence in the war against the U-Boats. It is concerned only 
with the particular effect whioh decryption intelligence had on 
the capability of the U-Boats to contact and attack convoys, and 
on the capability of the allies to counter these operations of 
the U-Boats defensively and offensively. Other aspects of de- 
cryption intelligence, duoh as its technical applications to 
new weapons, search equipment, countermeasures to these, etc., 
are not dealt with. 


Attention is confined to the convoys that traversed the 
North Atlantic between the united States - Canada snd the United 
Kingdom - the eastbouad EX and SC, and the westbound ON(s) con- 
voys. The period considered is from July 1942 to March 1944. 
From the viewpoint of this study, this overall interval can 
conveniently be divided into four periods: 

Period I. From 1 July 1942 to 31 December 1942. During this 
time the Germans were reading the Allied convoy traffic 
with some success. The Allies were not reading the German 
traffio. (part 2) 
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January 1943 to 31 May 1943 . The Allies 
began reading the German traffic in late December 1942 8 
and read it sporadically throughout this periodo The 
Germans read the Allied traffic, also sporadically, but 
more successfully than in the previous period, (part z ) 

Period Illo Prom 1 June 1943 to 15 September 1943 o During 
this period the U-Boats did not operate against the 
North Atlantic convoys. The Allies took the offensive 
end killed a large number of U-Boats. The Allies changed 
the naval oonvoy cipher in June, and the Germans were 
deprived of decryption intelligence. The Allies read the 
German traffic less successfully than in the previous 
period, but effectively exploited whatever intelligence 
became available. (Part 4 ] 

Period IV. Prom 16 September 1943 to 31 March 1944 0 During 
this period the Germane succeeded in reeding only an 
unimportant part of the Allied convoy communications. 

The results were of little use to them, and in early 
December the source dried up. The Allies, on the other 
hand, read the German traffio completely and currently, 
(part 2) 

The conclusions of the report are based on the following 
items; 

(a) A case history of each of the BX, SC, ON and ONS 
convoys, during Periods I, 12, and IV, with respect to the 
German intelligence on each, the use. if any, to whioh this 
was put by the German ComSubs, as evidenced by the BdU War 
Diary (Ref (b)), contacts and attacks by the U-Boats. 

(b) A case history of all the Atlantio U-Boats in Period 
III, with respeot to specific Allied decryption intelligence 
on each, and Allied action against them. In addition, the 
history of the German U-Boat refuelling fleet is summarized 
with special reference to the contribution of decryption in- 
telligence. 

( 0 ) A categorized tabulation of all radio communications 
pertaining to the North Atlantio U-Boat-oonvoy war, that were 
decrypted by the Allies from 1 March 1943 to 31 Maroh 1944. 
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Tile U-Boat-convoy war had certain peculiar aspects which 
posed special problems for intelligence 0 On the part of the 
Germans, there was the fa at that unless they oould prevent the 
Allies from shipping enough material they oould not prevent an 
invasion which would divide and strain their lend forces beyond 
the breaking point. To accomplish this mission, they had avail- 
able enough submarines to be able to keep from at least 40-60 
at sea at all times after pearl Harbor and over 100 for the 9 
months from Ootober 1942 to June 1943° The great majority of 
these, however, were the small 500-T type VII C. They had a 
long transit from even the French ports to the mast promising 
operating areas: as a result the average time spent on patrol 
was only from 16 to 20 days, unless they could be refuelled at 
their stations, in which case they oould remain for as much as 
32 - 36 days. Good intelligence on convoy movememts would aid 
in affecting eoonomy in their uae, in that it would make it 
possible to vector the boats on to targets known to be in a 
certain locality, instead of requiring them to devote much of 
their possible effort to reconnaissance. Moreover the German 
Submarine Command was convinced that more sinkings would re- 
sult if a promising contact were exploited by a large number 
of attacking U-Boats, rather than distributing the boats among 
several possible simultaneous contacts; hence from their 
viewpoint good intelligence was required to aid in disposing 
the boats in euoh a way as to attain this end. Since aircraft 
reoonnaissanoe was available to the Germans only to a very 
limited extent, and hardly at all with regard to UK-US convoys, 
the decryption of Allied radio communications, containing in- 
formation an sailing routes, rendezvous with escorts, and 
sometimes current positions, was their best souroe of intel- 
ligence an convoy shipping. With the exception of Several 
periods of comparatively short duration, the Germans read the 
convoy code partially but fairly consistently for nearly 1& 
years after the entry of the United States into the war. 

From June 1943 on, however, they were able to read practically 
nothing except some messages which gave stragglers' routes 
and early rendezvous points, and the submarine command sus- 
pected many of these to be deceptive. Even this soanty source 
dried up in December 1943 » when the Allies began to avoid giving 
definite locations, using reference points instead. This situ- 
ation did not improve, up to the end of the war. (The extent 
and use by the Germans of special intelligence is discussed in 
parts 2 and 3 of this report.) 
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irt bandied tbeir Intelligence problem 
in tbe U-Boat war by evaluating all tbe information of U-Boat 
movements that came in from every possible source in order to 
plot tbe probable locations of as many U-Boats as possible, thus 
providing a guide for tbe evasive routing or diverting of con- 
voyB and for the vectoring of task groups or other foroes for 
tbe specific mission of hunting down the submarines* A. very 
important source of intelligence was provided by the heavy 
radio traffic oarried on by the Germans, necessitated by the 
firm oontrol that the submarine command kept on the boats in 
order to carry out hia group operations effectively * Tbe Ger- 
man radio communications were exploited by the Allies in three 
waya: 

(1) By Direction Finding (D/F), a method of looating a trans- 
mitter by obtaining simultaneous bearings on a transmis- 
sion at several stations by means of directional antennae, 
and noting the area of intersection of the bearing lines* 
This method was used very extensively and affectively* 

(2) By Identifying the transmitter by means of the character- 
istics of the intercepted transmission* Two techniques 
for this purpose were used: 

(a) TINA, a method of identifying a radio operator by 
his sending characteristics* it consisted of mak- 
ing a tope recording of each transmission and 
taking mathematical measurements of each dot, dash, 
and specs* 

(b) Radio Finger printing (HFP}» a method of Identifying 
the radio transmitting station * This consisted of 
taking high speed photographs of the electrical 
characteristics of a transmission, which made pos- 
sible an analysis of the transmitter’s power supply „ ' 

(3) B7 obtaining the content of a radioed communication by 
decrypting it. 

Decrypted messages were of great strategic value, in giving 
the operating areas of the U-Boats even when sightings or attacks 
had not occurred, supplementing and cheoking D/F fixes, cali- 
brating the aocuraoy of the D/F network, establishing the 
strength of the paoks, and providing information on equipment 
and armament and basic taotios. in some oases the information 
in the messages could also be used tactically — either to 
divert a convoy, or to vector a hunter-killer group onto a con- 
centration of U-Boats* 


TOP SECRET 


PONC-MSS-34 6 


S«2 


TOP SECRET iCANOfr 



' gj j EF |j^Ojp 

“ J L JLV £ 


(LO) 2271-52 


TMs report deals particularly with the part played in the 
operational aspeots of the Battle of the Atlantic by decryption 
intelligence (3), as distinct from (1) and (2), or intelligence 
obtained in other ways 0 

ROTE : Throughout the report, the commander of the Ger- 

"" man submarines (Befehlshaber der unterseeboote) 
is referred to by the initials of his German title 
- BdU« 
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From 1940 on the Germans had used some of their compara- 
tively few U-Boats to attack uk-US convoys, but immediately 
after pearl Harbor deemphasized this phase in order to exploit 
the opportunities offered by unescorted, independent u. s. 
coastal shipping, with praotioally no air defense and negligible 
surface combat ships to make it hazardous. The results during 
the first months of 1942 were disastrous for the Allies. By 
late spring, however, the campaign began to lose its effective- 
ness, and BdU renewed the attaoks against the North Atlantic 
convoys. He was handicapped in this campaign by the lack of 
sufficient U-Boats until toward the end of the year; but by 
December he was able to operate, on the average, 35 U-Boats in 
the area traversed by the convoys, and the number rose to 70 by 
March 1943® The number of convoyed ships sunk became formidable. 
The landing of the Allies in Africa in November 1942 diverted 
BdU’ s attention somewhat from the North Atlantic, and from 
December 1942 on he placed U-Boat groups of fairly large size- 
up to 15 boats— west of Gibraltar to intercept convoys between 
that point and the United states and Caribbean. 


in the North Atlantic, BdU maintained a fairly constant 
strategic pattern. By the end of 1941 he knew the general 
rnythm of the eastbound EX and SC and the westbound ON convoys 
he also knew the general routes they followed, in acquiring 
this knowledge he had been aided greatly by the decryptions of 
radio communications from Allied shore stations. Hence, lacking 
specific intelligence on a given convoy, he was able to make a 
fair estimate of its probable position on a given date; eesily 
within 500-600 miles in a generally north-and-south direction, 
and within one day’s ran— say 150-200 miles — along the great cir- 
cle. If he had a pack of, say, ten boats spaced 15 miles apart, 
they could sweep out the probable area in about 2 days if the 
weather permitted them to proceed at standard cruising speed. 
Given fair visibility, there was a good chance that they would 
sight the convoy. If the area was one where convoys from 
opposite directions pessed eaoh other the probability of a con- 
tact was increased. The German Special intelligence Service (x~ 
B) had computed these areas of probable greatest oonvoy density, 
and, in general, throughout the oonvoy war, BdU had from two to 
six U-Boat groups patrolling these areas. They were disposed 
roughly in three lines, and the packs were shifted along these 
lines as intelligence (or the laok of it) suggested, in the 
east, the boats were deployed in segments of a line r unn i n g 
south from Iceland to the 50° parallel, somewhere near the 25° 
meridian. The packs on this line were intended to intercept ON 
(west-bound convoys), chase them across the Atlantic to about 
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then take up patrol aa a western pack. in the west, a line 
was established in a nearly east-west direction from north 
of Newfoundland to the Flemish cap, A third line extended 
from the south-east tip of Greenland in a south-easterly di- 
rection to the 40° parallel. The pack on this line oould be 
used against both east-bound and west-bound convoys, as occa- 
sion suggested, in addition, boats in transit traversed the 
regions not patrolled by the packs, and in several oases convoys 
were contacted by these transiting submarines. 


It is possible that more contacts might have been obtained 
by spreading the U-Boats more thinly over the ocean and search- 
ing a larger area less intensively, especially when intelligence 
was plentiful and accurate, since the oonvoys were distributed 
more-or-less at random over the whole North Atlantic. BdU* how- 
ever, aimed at getting the largest possible number of sinkings, 
rather than of contacts, and was convinced that in attacking 
convoys it was more profitable to have a large number of U-Boats 
concentrated on a single convoy ^ necessarily allowing others to 
pass unmolested or even undetected, than to attack a larger num- 
ber of oonvoys with fewer boats each. Consequently, the value 
to him of X-B intelligence cannot always be judged by contact 
rates, especially sinoe the patrol lines were long enough and 
dense enough to provide a high probability of contact. 


This oampaign was one of the most successful during the 
war, the average monthly shipping losses and the exchange rate 
of merchant ships sunk per U-Boat sunk reaching nearly their 
highest figures. 


By the middle of May 1943, however, the U-Boat war against 
the North Atlantic convoys had become extremely unprofitable, as 
the following table shows: 



Number of 
Ships Sunk 
/By U/B's 

Number of 
U/B v s Sunk 

Exchange Rate 
M/V Sunk 
per U/B Sunk. 

February 43 

36 

10 

3*6 

March 

46 

6 

8.0 

April 

20 

\ 

10 

2.0 

May 

19 

34 

0.56 


Of the 60 U-Boats sunk, about half (27) were Bunk by sur- 
face craft, and half (30) by land-based air; carrier a/C 
accounted for three. 
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Fond the range of land-based air, Bdu 
withdrew them from the North Atlantic to an area southwest of 
the Azores, in order to intercept us-Gibraltar convoys* They 
were entirely unsuccessful during June and July, and Bdu then 
dropped anti-convoy operations and concentrated on coastal 
shipping and independents in more distant areas— the Caribbean, 
off Brazil, Freetown, the Cape of Good Hope, and the Indian 
Ocean* 


The U-Boats stationed in the Mid-Atlantic did avoid land- 
based A/C, since bases in the Azores were not available to the 
Allies until August. However, they ran into the CVE groups— 
BOGUS, CARD, CORE, SANTEE, CRGATAN— who, during the summer of 
1943, made a total of 44 attacks on German submarines, sinking 


15 and damaging nine, in the area bounded by 25 N to 45N and 
20 W to 50°w* 


Aside from the losses inflicted on the U-Boats in the Mid- 
Atlantic, the Allied antisubmarine farces gave the German sub- 
marine fleet a severe drubbing wherever they encountered them. 
During these three months, the Biscay offensive accounted for 31 
U-Boats sunk; ten more were sunk in the Atlantic south of the 
area considered here and nine north of the area; six were lost 
in the Caribbean area and nine in the Mediterranean and the 
Indian Ocean. To offset the loss of these SO U-Boats, only 86 
ships were sunk by submarines all over the world* 


It was doubtless the failure of the summer campaign which 
convinced Bdu that the only region where a profitable exchange 
rate could be looked for was the North Atlantic* He confidently 
expeoted to meet effectively the threat of the surface escorts, 
which had taken such a heavy toll of U-Boats in May, by means of 
a new acoustic torpedo; the threat of A/S aircraft was to be 
countered by improved search receivers and a new quadruple-mount 
20MM A/A gun. Thus, the last half of September saw the U-Boats 
heading again in considerable numbers for the lanes of the UK-US 
convoys; by October their numbers in the North Atlantic were 
comparable with those of the spring. This new anti-convoy cam- 
paign resulted in dismal failure; the sxohange rate in October 
in this ares was one M/V gunk per seven U/Boats sunk, and in 
November the U-Boats sank no ships at ail in the North Atlantic, 
although over 30 U-Boats were concentrated there. This state 
of affairs continued throughout the winter. U-Boat effectiveness 
as measured by the number of ships sunk from North Atlantic con- 
voys per U-Boat-day per convoy-day was reduced to one- sixth the 
figure for the period from July 1942 to May 1943® Tn tearcE, 1944 
the last wolf -pack to operate in the North Atlantic was disbanded 
The world-wide situation was very little better* The exohange 
rat© for the period from July 1943 to the end of the war was 0*5 
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M/V sunk per U~Boat sunk, which was one- eighth the exchange rate 
during the nine-months period from Oetooer 1942 to June 1943, 
and only one- thirty- sixth the rate for the nine months preoeding 
that 0 


The invasion of Normandy in June 1944 caused BdU to con- 
centrate his boats in the ohannele By this time it meant 
practical certainty of kill for a U-Boat to surface anywhere 
near their enemy; hence the only boats operating were those 
equipped with schnorchel. From this time on to the end of the 
war, the German submarine effort was directed against coastal 
shipping near the U.K. It was not successful, as the low ex- 
change rate indicate s 0 
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THE EXTENT OF DECRYPTED INTELLIGENCE 
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2olo The E xtent of Decrypted Intel- 
ligence Available to the German IT " 

2*1*1* General Character of the Intel- 
ligence.. 


The source of inf orma tlon on German decryption intelligence 
are the "X-B Beriohte", which were compiled and issued weekly by 
the German Radio Intelligence Service— "X-B DIenst"— and which 
give a complete summary of all naval intelligence from all sources,. 
Decrypted messages of Allied origin are marked as such 0 These 
deal almost entirely with Atlantic convoys* There are practi- ^ 
cally no decryptions of messages pertaining to combatant vessels, 
except for surface escprts (not CVE’s) of convoys. The avails 
able X-B reports run from the beginning of the war in 1939 through 
April 1944- 

Tha intelligence provided by decryptions included, among 
other less important items, the following information: 

(a) Sailing telegrams, giving the route of the convoy 
in detail; 

(b) Diversions ordered after the convoy had left port; 

(c) Rendezvous of parts of a convoy from different ports, 
or between the oonvoy and its escorts; 

(d) position, course and speed of the oonvoy at various 
stages of the passage, (The source of this is not 
indicated very often; occasionally it appears to 
derive from escort rendezvous* As a rule, radio 
silence was observed by oonvoys*) 

2-1-2* Estimate of the Usefulness of the Decryptions * 


The promptness with which decryptions were made available to 
BdU is not indicated in the X-B reports, but the weekly , period 
of compilation sets an outside limit* For the purpose of esti- 
mating the effectiveness of a given piece of useful intelligence, 
the item is, in generaJ., considered to be "good”, that is, to 
contribute potentially to the ability of the U-Boats to contact 
convoys, if it was included in the current week’s report, or, 
in other words, if it was deorypted with not more than seven 
days’ delay* However, this definition is arbitrary, since mes- 
sages decrypted with more than seven deys* delay might still be 
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table tactioally by BdU. (some convoys repaired as much 
as 18 days to cross the area) ; on the other hand, massages 
decrypted very promptly might be tactically less useful, if, for 
example, the convoy was so close to its destination that pur- 
suit was not practicable., Hence, in particular cases, such ad- 
ditional considerations have been taken into account in esti- 
mating the effectiveness of the German decryption intelligence. 
In some cases it has been possible to check with reference (k), 
the authors of which had available the daily files of messages 
decrypted, by the Germans, in addition to the weekly reports. 

The arbitrary element effects very few questionable cases; 
its removal would affect the figures given only slightly. 

2&1.3o Quantity of the Intelligence. 

The contribution of the 2~B service in supplying BdU with 
intelligence on North Atlantic convoys can be discussed most 
conveniently by considering separately each of the four periods 
already mentioned. The monthly numbers of convoys on which 
"good" intelligence was available appear to be fairly homogen- 
eous during each of these periods 0 (See Annex 2»1) The per- 
centage of convoys on which “good” intelligence was available 
for each period is: 

1 July - 31 December 1942 -------- 37$ 

1 January - 31 May 1943 72# 

1 June - 15 September 1943 - — — — 0# 

16 September 1943 = 31 March 1944 = — = 5# 

The overall probability for the whole interval, including the 
first second, and fourth periods but excluding the third (no 
operations against North Atlantic convoys were carried out 
during this period) is about 37?S. For a detailed case-history 
type of description of the extent to which the X=B service 
supplied BdU with useful intelligence on the North Atlantic 
convoys, the reader is referred to Annex 2.1. 

It must be emphasized that the above figures, and those 
in Annex 2.1, give only the extent of intelligence made avail- 
able to BdU by the X=B service. The question of how much was 
used is dealt with in part 3. 


The contribution of the X=B service to the over-all in- 
telligence picture of the submarine command was substantial 
from the beginning of the war in 1939 until the summer of 1943. 
Its importance was enhanced by the fact that other sources of 
intelligence on convoy movements were meager. The X-B reports 
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f.nu the BdU War Diary indicate that radio direction finding 
vlayed a very minor part In furnishing intelligence on Atlantic 
:,onvoya„ Reconnaissance by aircraft was possible only for 
short period's and at limited ranges from the European coast, 
owing to the unwillingness of the Air Force command to allocate 
long-range patrol planes to the submarine campaign* 

By the time the United States entered the war, the X-B 
service had made it possible for the German U-Boat command to 
predict the probable areas of greatest density of the UK-U8 
convoys, having obtained enough information from decryptions 
to establish the rhythm of sailing and the probable courses 
they would taJce. These areas were three in number: 

(i) a atrip northeast of Newfoundland , from 
45%-57°N, 

(iij one just northeast of the former, stretching 

south from Greenland., from 19°K-59°N; 4l°W~43°W ; 

'■{ 13 .1 ) one stretching south from between Greenland and 
Iceland, from 52®M-63°» 8 25°W-27°w 0 

The value Bdu placed on this analysis is indicated by the 
fact that for nearly two years, in every campaign against North 
Atlantic convoys, he placed his patrol groups chiefly in these 
areas, lengthening the strips to the southward when the Allies 
began using a southern route along the 40°N parallel in January 
1943 o 

The contribution of the X~B service was stopped in June 
1943 by a change in the cypher on the part of the Allieso By 
16 September 1943 the Germans had succeeded In breaking a part 
of the new cypher; however, they were able to read only mes- 
sages giving stragglers 9 routes and early rendezvous points* 
This information, to judge by the BdU War Diary, appears to 
have been of value to Cam-Subs in only a few cases; in general, 
it may perhaps have been more confusing than helpful* On 
12 December 1943 the Allies removed this last source of In- 
formation by giving stragglers 1 routes and rendezvous points 
relative to certain reference points, the looatlon of which 
the Germans were unable to determine* During the remainder 
of the submarine campaign against Atlantic convoys the U-Boats 
ware obliged to depend on their own reconnaissance and that of 
the few long-range aircraft available. The Allies, on their 
part, made reconnaissance by the U-Boats themselves very dif- 
ficult by aircraft pafcyeds, thus forcing the U-Boats to oper- 
ate submerged a large part of the time* 
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Tixe Allies began reading the "Enigma" communications of 
the German submarine force in December 1942, and continued to 
read them sporadically with varying delay times until October 
1943 > from which time on to the end of the war, the messages 
were read completely day-by-day, with no significant delay. 

The messages decrypted by the Atlantic Section of op-20»G 
are filed by days. (The date of decryption was appended to the 
translation of each decrypted message beginning on 20 February 
1943*) A complete tabulation of all decrypted massages pertain- 
ing to the North Atlantic convoy war, during the months of March, 
*pril, May, September 16 through 30, October, November, and De- 
camber of 1943 and January, February, and March of 1944, is 
presented in Annex 2 0 2. In addition, there is a tabulation of 
all messages pertaining to U-Boat operations in the Atlantic 
north of the equator for the period from 1 June through 15 Sep* 
tember 1943* The messages are classified according to content 
and time of delay in decryption. 

With respect to their contents, the messages can be in- 
eluded in three general groups: 

(1) Messages, either from a U-Boat or from Bdu, which 
give the present or prospective position of a u~ 

Boat; these are called type "P w messages i n the 
table of Annex 2.2. 

(2) Messages, chiefly from BdU, which contain opera- 
tional orders to individual U-Boats, groups of 
U-Boats, refuellers, eto., designating oatroi areas, 
courses, refuelling rendezvous, eto. These are 
called type "M" messages. 

(3) Messages which deal with oontaots between the 17- 
Boats and their enemy. From March to May 1943 they 
were predominantly reports of contacts on convoys; 
from June to September 1943 % almost entirely re- 
ports of contacts oy the Allies on U-Boats, since 
no oonvoys were contacted during tnis period in 

the area mentioned. From Gotober 1943 to March 1944 
they were of both kinds. These messages are ualled 
type «C"o 

A general idea of the amount of radio intelligence made 
available to the Allies, and of the delay in decryption time, 
during the period 1 March 1943 to 31 March 1944 is given by 
the following grouping of the decrypted messages. Table j and 
Table II are arranged in three parts because of the different 
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the three periods indicated. The 
period numbers correspond to those previously used. The clas- 
sification of delay times was changed in Period 111 because of 
the small number of messages involved. 


TABLE 1 

Volume of Radio intelligence 
Period II: 1 March - 31 May 1943 t 

No. of percent Decrypted Within 


Month 

Decryptions 

1 day 

2 days 

3 days 

10 days 

March 

839 

12* 

33* 

50* 

82* 

April 

765 

44 * 

61* 

66* 

82* 

May 

836 

«n«MK»aniv 

2i£ 

£& 

66# 

86g 

Total 

2440 

33# 

5Q# 

61* 

84* 

Period Ills 

1 June - 15 September 1943: 





2 days 

5 days 

10 aay 8 

15 days 

June 

109 

9 * 

55# 

69* 

85* 

July 

80 

6* 

9* 

21* 

34 # 

August 

67 

6* 

43# 

67* 

68* 

1=15 Sept 

i. _31 

Jk 

61* 

71* 

78# 

Total 

287 

6* 

40* 

56* 

70* 

period IV; 

16 September 1943 ”31 March 1944: 




ljgr 

2 days 

3 days 

10 days 

16-30 Sept. 149 

17* 

58# 

70# 

99* 

October 

287 

6<H 

72* 

78# 

96/» 

November 

60 

71* 

86* 

95* 

100* 

December 

99 

83* 

93* 

96# 

100* 

January 1944 236 

94* 

100/a 

100* 

100* 

February 

294 

87# 

97* 

99* 

100* 

March 

202 

S2L 

SM 

_22<* 

100* 

•MIMW 

Total 

1347 

74* 

87* 

91* 

99* 
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Concerning the 'proportion of all German transmissions con® 
cerned with u-Bbats that were decrypted,, it was the rule that 
if messages on any day were read, all the t ran ami salons were 
read, From Annex 2,2 it i s seen that on certain days none were 
read within 10, or in the second period, 15 days. The number of 
days in each month for which no decryptions are found in the 
files is as follows: 


March 1943 , , 

April ,«ou,,,« » 

May 

June • • 

July • • o 

^MAgUS t ooo.ooao. 

September , • 

October «o * , u , . . « 

November ,o , , , , . , * 

December ,o , , , , « , , 

January 1944 ,o ooo,, » 
February 0 , 0,00 

March , « o o , ,o. 


2 days 

7 days 

3 days 
2 days 
1 day 

8 days 
8 days 
0 days 
5 days 
5 days 
0 days 
0 days 
0 days 


Concerning the character of the intelligence obtained from 
decryptions. Table II presents a grouping according to the type 
of message, as defined above. 

TABLE II 


Character of Radio Intelligence, 
Period II: 1 March - 31 May 1943 , 


No, of Decryptions Type of Message 

Month within 10 days j? M "c" 


March 

689 

31^ 

10# 

59# 

April 

627 

21# 

13# 

66# 

May 

739 

2Si 

10# 

12i 

Total 

2055 

29# 

11# 

60# 

period Ills 1 

June - 15 September 1943; 





within 15 days 




June 

93 

44# 

42# 

14# 

July 

27 

334 

34# 

32)5 

August 

59 

36^ 

49# 

15# 

1—15 Sep to 

24 

42# 

52a 

8# 

«a»iM 

Total 

203 

35# 

44# 

21# 
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Period 17: 16 September 194: 


31 March 1944: 


ie of Message 


Month 

16-3 0 Sept. 

October 

November 

December 

January 1944 

February 

March 

Total 


Within 10 days 


1334 


71 *$ 19$ 
69*$ 11$ 
84^4 _ 8 £ 

54 $ 22 $ 


♦Nearly all of these were weather reports sent by three U-Boats 
several times a day. 

There is a great difference in the amount and the char- 
acter of the intelligence in the three periods. The huge 
traffic of March to May was due to the magnitude of the convoy 
war carried on during those months. Each U-Boat reported every 
contact and loss of contact on a convoy and BdU repeated it, so 
that during a long chase scores of such messages might be sent 
back and forth in a few days. This accounts for the preponder- 
ance of type 0 massages during this period. During the summer 
no convoys were contacted, and the few type C messages were 
nearly all reports of attacks on the U-Boats. The great decrease 
in cne amount; or radio communications during the summer is 
explained partly by the lack of contacts on convoys, and partly 
by the fact that in July the U-Boats were sent to distant areas 
to prey on coastal shipping, and maintained radio silence except 
to report attaoks and positions when ordered to do so by ComSuba. 
Starting on 16 September 1943, the U-Boats were onoe more sent 
back into the North Atlantic, and the volume of messages in- 
creased. From September to December, the emphasis on the type 
of messages sent changed from C to p until by January, February, 
and March the preponderance of messages sent were position re- 
ports, and these originated in large measure from three U-Boats 
which sent weather reports, two to three times daily. However, 
the positions of practically ell U-Boats were known from the 
type M messages in which BdU geva the U-Boat position assign- 
ments. 

The most valuable messages were obviously the type M« 

These contained important information involving groups of 
U-Boats, and g$ve patrol areas and movements of packs, refuel- 
ling rendezvous, etc. During the months March to May over 200 
such messages were decrypted within 10 days, and about half of 
these within 2 days. During the summer about 90 type M messages 
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were decrypted within 15 days, 50 within 5 days, and 7 within 
2 days; dealing, as they did, chiefly with refuelling rendez- 
vous, their great importance in the hunter-killer campaigns is 
obvious, as can be seen from Part 4, where the manner in which 
these decrypted communications were exploited by the Allies is 
discussed. During the last period (September 1943-March 1944) 
the M type messages were decrypted with such promptness and 
efficacy that the Allies had current knowledge of the formation 
of practically all U-Boat groups, together with their positions, 
the areas they were to patgol, and even the specifio convoys 
they were intended to Intercept. 
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TLe strategic use to which BdU put the information made 
available to him by X-B intelligence has already been mentioned 
in Section 2.1. Throughout the duration of the North Atlantic 
oonVoy war he pladed his U-Boat pecks in patrol lines at the 
positions which, according to calculations baseg in large 
measure on decrypted allied messages, were consistently most 
likely to be those of greatest convoy density, when, in 
January 1943, the Allies first introduced the southern route 
along the 40 d N-45°N parallels,— heretofore shunned because of 
lack of enough escort ships to compensate for the absence of 
land-based air support far too long a period in mid-ocean— 
the X-B service gave him information of the change, with , the 
result that he was able to shift the general pattern of his 
North Atlantic U-Boat operations in order to meet the new con- 
dition with very slight loss of time: a U-Boat group was placed 

across the new route by 19 January, and two weeks later carried 
out the first major attack of the new year on SC 116, which 
netted the U-Boats 12 ships sunk. Within the next six weeks, 
this attack was succeeded by the attacks on ON 166 (15 ships 
sunk), HX 229 (13 sunk) and SC 122 (9 sunk), all in the seme 
general area. 

Tactically, BdU was able to exploit tne X-B intelligence 
profitably because the large quantity of prompt detailed informa- 
tion on specific convoys frequently enabled him to execute the 
movements required to bring the largest possible number of u-Boets 
to the attack. The extensive use he made of the X-B intelligence 
available to him is evident from a perusal of the War Diary: 
during the period from 1 July 1942 to 31 May 1943 one finds 
24 oases in which he mentions decryptions of Allied messages 
as governing his placing of a U-Boat group in a definite patrol 
area to intercept a specifically designated convoy, of these 24 
convoys 20 were contacted, with 65 sinkings resulting from at*± 
taoks on 14 of them. (These attacks included the three disas- 
trous ones on SC 118, SC 121, and HX 229-SC 122, which netted 
the U-Boats 46 ships aunko) The most dramatic example of this 
sort of taotioal employment is found in the pursuit of HX 229 
and SC 122 in March 1943; & decrypted Allied message apprised 

BdU of a diversion of HX 229, and he reacted so promptly (by 
-cancelling an order only a few hours old and directing a radical 
course change) that the Atlantic section of Op-20-G (who read 
BdU 4 a message promptly) were convinced that the Allied cipher 
had been compromised. (This particular oombined operation netted 
the U-Boats 22 ships sunk e ) 
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In the period from September 1943 to March 1944, when Bdu 
no longer bad good i ntelligenoe eve liable, be tried to exploit 
tbe very scanty gleanings to tbe utmost; in tbe War Diary be 
mentions X«B intelligence in oonneotion with 15 convoys. Only 
three of these were contacted, with two attache yielding 4 
sinkings o 

Precise evaluation of tbe operational effeot of decryption 
intelligence requires consideration not only of tbe successes 
obtained with Its use, but also some measure of tbe suooesses 
that would have been obtained without it. These questions are 
considered in tbe following sections, Tbe straightforward ef- 
fects of using decryption Intelligence are expressed quantita- 
tively in terms of tbe ability of tbe U-Boats: (a) to contact 

tbe convoys (Section 3.1); (b) to oonvert tbe contaots into 
attacks (Section 3.2) and (o) to sink snips (Section 3 .2). 

3,1. Tbe Effect of X-B intelligence on tbe Capability 
’or U-Boats Contacting a donvoyY 1 

Definition of "Contact 1 * 


in this paper tbe term "contact" is used in tbe sense that 
a given convoy is contacted only once, regardless of tbe number 
of U-Boats that actually contacted it. Tbis rule is adhered to 
even in tbe oase of a convoy that, having been once contacted 
and subsequently lost, was recontacted later. 

Definition of "Compromise" of a Convoy . 

A convoy is considered to have been "compromised” if there 
was X-B intelligence available concerning it which. according to 
tbe criterion described in section 2.1, was potentially useful 
to BdU, whether be used it or not. a compromised convoy speci- 
fically mentioned as being so in tbe BdU War Diary is said to be 
"designated" by BdU. 

Data for Sections 3.1 and 3.2 

Tbe basic data required for tbe computations in Sections 3.1 
and 3.2 are tabulated in Annex 3* Data on tbe status of X-B 
intelligence and of action by BdU with respect to particular 
convoys are tabulated In Annex 2.1. 
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.. Effect of X-B intelligence on probability of Contact , 

{a} overall probability Table III is a summary 
showing tiie average probability or a convoy being contacted 
when it was compromised by X-B intelligence, and when not. 


TABLE III 

Overall Ef fect of X-B intelligence on Contact 
lilts of U-Boats on convoys 

Number of Convoys in Area 266 

Number of Convoys Contacted..... 91 

Number of Convoys not Compromised by good X-B, .... 168 

Number of Convoys Compromised by good X-B 98 

Number of Contacts on non-Compromised convoys..... 43 
Number of Contacts on Compromised Convoys... 48 

overall probability of a Convoy being Contacted... 34$ 

Average probability of a non -Compromised Convoy 

being Contacted 26$ 

Average probability of a Compromised Convoy 

being Contacted. 49$ 


Tiie data in Table HI indicate that the average chance of 
a convoy being contacted while traversing tne North Atlantic 
was nearly twice as greet if BdU bad good X-B intelligence 
specifically on it. 

{b) The probability of Contact per convoy Day per 
Tj ^BoaT" pay . 

It is clear that the averages just given da not provide 
an accurate estimate of the effect of good X-B intelligence 
on U-Boat performance, since they do not take into account the 
extent of the U-Boat effort nor the number of targets in the 

TOP 3E0ISS T 

TOP ’SECRI ^f GA!«* 


• REF 

U Jl j li L iv ii f 


TOP QEQRBff - (LO) 2271-52 

SECU RI TY I NF O RMAT IO N 

area. This may be done, at least crudely, by computing the 
probability that a single U-Boat would contact the convoy per 
day of its transit; this quantity is the quotient of the num- 
ber of contaots during a period divided by the product of the 
number of oonvoy days and U-Boat days in the area. When this 
is done, it is found that the average overall probability that 
a convoy would be contacted per day of its transit of the area 
per U-Boat day is 0.095^ when compromised by good X-B intelli- 
gence, compared with a probability of 0.058^, approximately 5/3 
as great, when not so compromised. Significant as this increase 
in convoy jeopardy is, it still does not refleot the full use- 
fulness of the x-B intelligence. There were other footers that 
materially affeoted the ability of the U-Boats to utilize X-B 
intelligence in contacting convoys, the effects of which can- 
not be expressed quantitatively, but tend to make the apparent 
value of the X-B intelligence less than the actual value, when 
a statistical estimate, suoh as tne one given here, is attemp- 
ted. These factors are the following: 

(1) The weather. In some oases the U-Boats failed to 
contaot convoys of which BdU had good intelligence, and to 
intercept which he disposed his paoks across the route the 
convoy actually took, because of weather conditions. Heavy 
seas reduoed the mobility of the submarines, so tnat they some- 
times failed to reach a prescribed patrol line in time. Snow- 
storms and heavy, long-enduring fogs often reduced their abil- 
ity to sight targets; in saverel oases a convoy was able to 
sail directly through a patrol line without being contacted. 

This factor is frequently mentioned in the BdU War Diary during 
Period II {January - May 1943), when the Germans had the best 
decryption intelligence on convoys. 

(2) The limitations of U-Boat operability . In order to 
realize the full capabilities of the type fli c it was neces- 
sary to refuel it while on patrol, and so it happened occasion- 
ally that even when BdU had very good information on a par tic-, 
ular oonvoy, he had to forego pursuit of it for logistic reasons. 

(3) The German principle of mass attacks . BdU was con- 
vinced that it was more profitable to attack a convoy with as 
many boats as could be homed onto it. Hence it happened fz*e~ 
quently that even when he had good X-B on several convoys dur- 
ing a {.riven interval, so many boats were in pursuit of one or 
even more other convoys that had already been contacted, that 
it was not practicable to allot any boats to search for the re- 
maining ones. For example, in the attack on ONS-5 in May, 40 
U-BoatB were involved, leaving hardly any available to attack 
other convoys on which BdU had good X-B, for a week or more. 

This is not to say that the U-Boats consistently contacted as 
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many oonvoys as BdU desired* From the ;»ar Diary it la evident 
that they disappointed BdU repeatedly. 

The prlnelple of concentration or u/B'e udvanoed in para-* 
graph (3) above, plus evidence suon as was given in the example 
in that paragraph, suggests that there may have been Intervals 
of time during wuloh JjdU hud good X-B intelligenee for a nuaoer 
of convoys in excess of the number which nis u/B'e could attach; 
that is to say, the amount of intelligence available for use had 
saturated the faculties for using it*. If the U/B fleet were 
hot saturuteu with intelligence in the sense described here, 
then an Inc reuse in the amount of accurate end timely X-B decryp- 
tions might be expected to Increase the rate with whioh u/B'a 
oohtaoted convoys* whether or not suoh saturation occurred con- 
sistently will now be investigated* 

3.1.2* The "Contaot Coefficient" and "Operational aweeprate *" 
A. Measure of tf-doat performance that in some re spec is is 1 more 
meaningful than simple probability of contaot is the "operational 
swee prate." The following is a brief discussion of this quantity 
and of its application to the situation in question. 

The numaer of contacts that the U-Boats could be expected 
to make during T U-Boat days of random search effort depends 
on the target density during the time interval in question; that 
Is 


C<*(g) T 


where 


C number of contacts 
N number of targets in the area 
A the area searohed (sq* miles) 

T searching effort (u-Boat days). 

By introducing a proportionality coefficient, q, one gets 
(2) C*q {£) T 

The ooeffiolent q will be designated "contact coef- 
ficient"* It is immediately apparent that its magnitude indi- 
cates some measure of the U-Boat 4 a ability to contact targets 
apart from the density of targets and the magnitude of the search 
effort* The dimensions of q are "area/time", suggesting a search 
rate* in u case in wnioh the targets and the searohere are po- 
sitioned at random but with a uniform density over the area, and 
the movements of the searcher are independent of those of the 
target, q would be the true "sweeprate” of the searcher against 
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ut,v, HiiiV particular target,, j 


pa 

swept over by a 


target,. It would equal the effective ocean area 
single search craft in one day. 


Tii® value of q can be estimated from Known capabilities of 
the searcher 3 s detection means {the '’effective detection range” # 
or the "sweepwidth”) and the speed of the search ^reft relative 
to that of the target. This is sometimes called a "theoretical” 
swee prate to distinguish it from the q computed from actual op- 


erational results i 
a Known or assumed 
(2) 


ouac is s wuoft a Known number of contacts, and 
target density are substituted in equation 
s> called the "operational” sweeprate. 


The condition of uniform distribution of targets and 

searchers was never entirely met in toe Battle of the Atlantic; 
although the convoys were distributed fairly evenly and their 
average number remained nearly constant for long periods, this 
was not true of the U-Boata# Except when transiting, the U-Boats 
were generally concentrated in packs, with the exception of a 
very few boats operating independently on special missions,. AS 
a consequence, at any given time, certain portions of tne entire 
region were being more thoroughly swept over than others., 



With respect to the mutual independence of searcher and 
target movements, thio condition would be approximated at such 
times as neither aide had reliable knowledge of the opponents’ 
movemante-a condition which ocourred only sporadically during 
short intervals in the period considered. 

In view of the restrictions on the definition of "sweep- 
rat®* 5 required by the theory of search, and the conditions under 
vjhich the convey battle of the Atlantic was fought, there is a 
valid objection to using this term, as computed from the oper» 
atlcnal data, to describe the effectiveness of the' U-Boats* 
yor this reason the term "contact coefficient" has been intro- 
duced to replace "operational sweeprate". It will serve as a 
measure of the capability of the U-Boats to contact convoys, 
end should reflect the effect of Intelligence on tneir search 
capability, it approximates a true operational sweapwidth to 
the extent that the conditions of uniform random distribution 
and independence of movement are met. 

{a} Th e true operational sweeprate , The closest approx- 
imation tc'Tae' true opera ^Fionhl^swec prate of the German U-Boats 
in the Battle of tne Atlantic would be obtained by considering 
only tnose convoys not compromised oy X-B intelligence during 
a period when the allies had the least amount of intelligence 
concerning U-Boat movements. The latter condition occurred In 
period I, {from July 1942 t.o December 1942 ^ during which the 
Allies were not reading the German cipher (except for the last 
days in December), On the other hand, 63 out of 100 convoys 
were not compromised by X-B in te Hi gene e-a good-sized sample* 
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During Period I the contact coefficient on non-compro- 
Meed convoys was 2450 sq* miles per day* This quantity is thus 
the closest approximation to the true operational sweeprate u 
(for details of the computation see Annex 3*) 

The swee prate is given by the product of the relative 
speed of searoher with respect to the target by the "sweep-* 
width" of the searcher «* twice the "effective range" of detec- 
tion* Using a relative speed of 10 knots, the 2450 sq. miles- 
per- day swe .-prate would correspond to a sweepwidth of about 10 
miles? Operational data on sightings by our own submarines in 
the pacific on single merchant vessels gave a day-and-night aver- 
age sweepwidth of 12 miles for a surfaced submarine; on large 
convoys it should be substantially more: theoretically propor- 

tional approximately to the cube root of the number of ships in 
the convoy < (Reference (i)., p„ 101)? 

The contact coefficients for Periods IX (January - May 1943) 
and IV (September 1943 - March 1944) f computed for only nonccm- 
promised convoys, are respectively 1400 and 1550 square miles- 
per-day* This decrease from the figure for Period I reflects 
the effect of the superior intelligence obtained by the Allies 
through decryption intelligence: during period II they read 

the German communications with considers ble success (see section 
2o2) ; and during Period IV completely and currently,. This ena- 
bled them to divert convoys around the U-Boat packs and was in- 
strumental in reducing the contact coefficient from 30 - 40 per- 
cent* 


(b) Variation of the overall value of the contact co~ 
ef f Ic leh £ and^c dr relat 1 on with the extenb of 3t-iT~in 
IntelTlgenoe * ~ The overall value of the contact coef- 
ficient throughout the three periods,, calculated from equation 
( 2 ) by inserting the total number of contacts on all convoys, tae 
total number of U-Boat days in the area, and the overall average 
number of convoys in the area, is 2350 sq* miles per day* It 
will be noted that this number is almost equal to the olosest 
approximation to the true operational sweeprate, which was 2450 
eq. miles per day* 

In general, the effect of x~B intelligence on specific 
convoys during given intervals should be reflected in the value 
of the contact coefficients for those Intervals., For, if during 
a given interval £dU had specific information on enough convoys 
to keep his fleet occupied by these alone, the contact rate dur- 
ing th;«t interval should be greater tiu.n during < a interval in 
which the U-Boats had to depend more on their own reccnnals» 
sance and on BdU r fl guessing; since, in the former case, the 
U-Boats could presumably be homed on to the target, or enabled 
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to carry out a more intensive search of a smaller area 0 

Considering the three periods studied, the relation be® 
tween the overall contact coefficient <4 and the amount of good 
X~B intelligence Is as shown in Table IV * 


Variation of Overall Contact 


TABLE IV 




t and Extent of x-B in® 


eno e by periods 


£ of Oonvoys 
Compromised by x-u 


Overall Contact 
Uoerrioittuw 


Period Compromised by X-b ooerr ic&wuv 


lo July® Doc. 1942 37j& 2650 oq 0 ml* /day 

Ho Jan-May 1943 73^ 2050 " 

XV. Sep. 1943-March 1944 5* 1700 » 

The lack of correlation between the overall contact coef- 
ficient and the extent of intelligence on convoy movements might 
indicate that the saturation effect mentioned earlier in this 
section really exists; but it oould be due to a generally lower 
effectiveness of U-Boat search, as a result of Allied counter- 
measures, weather, etc. The saturation effeot would be signi- 
ficant especially during Period II, when BdU had available good 
X=B intelligence on o f all the oonvoys * The low value of 

the contact coefficient in Period IV' probably represents the 
effect of the superlatively good Allied intelligence on the true 
operational sweepr&te of the U-Boats. 

The variation of the oontaot coefficient and extent of 
X-B intelligence for intervals of ons month is shown in Table 
Vo Figure 1 shows this variation graphically. 

TABLE V 

Monthly Variation in Extent" of X-B Intelligence and in the 


Period I. 
(Allies had no 
Decryption 
Intelligence) 


Month 

July 1942 
Aug, 

Sep. 

Oct. 

Nov. 

Dec 


overall 
of Contact 

Compromised Coefficient 


oonvoys 


PffNC-MSS-3«« 


CANOE- 



(LO) 2271-52 



Overall 




* of 

Contact 



Compromised 

Coefficient 


Month 

Convoys 

(Sq.Mioper Day) 

period II. 

Jan. 1943 

63* 

2300 

(Allies read 

Feb. 

454 

1950 

Messages 

Mar. 

93/4 

1700 

Partially) 

Apr. 

65* 

2600 


May 

85* 

1900 

period IV, 

Sep. 

0* 

2400 

(Allies read 

Oct. 

m 

1150 

messages currently 

Nov. 

2* 

1550 

and completely) 

Dec. • 

84 

650 


Jan. 1944 

q* 

2300 


Feb. 

0* 

3500 


Mar. 


850 


A further breakdown of Period II into 10-day and 15-day 
intervals shows a similar lack of correlation, it is not con- 
sidered necessary to include these results in this report. 

(o) Comparison of oontaot Coefficients Computed for Com- 
promised aST'^on-domprocdsed donvoys. 

The average value of the contact coefficient for the three 
periods in (question, considering only non-oompromised convoys, 
is 1750 sq. mi. per day. The average value of the oontaot co- 
. efficient, considering only the compromised convoys, is 2850 sq. 
ml. per day. it thus appears that the immediate effect of x-B 
intelligence was to raise the oontaot coefficient to about five- 
thirds the normal value, just as in the case of contact proba- 
bility discussed above in the preceding section. 

When the three periods are considered separately, the fig- 
ures shown in Table VI are obtained .* The oontaot coefficient 
on non-oompromised convoys is indicated by that on compro- 
mised convoys (that is, those on which good X-B intelligence 
was available, whether or not used by BdU), by t&. 

*lf the contact coefficients are computed for monthly periods, 
it is found that the individual values fluctuate widely. (See 
Annex 3, Table 4«) in the case of tho non- compromised convoys, 
the range ie from 0 to 5100 sq. mi ./day; during half the months 
it was between 1550 and 2450 eq. mi. per day. In the oaee of 
the compromised convoys, the range is from C (in December 1943, 
with only one compromised oonvoy) to 5100; half the values lie 
between 3 000 and 3800 sq« mi. per day. 
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Fig* X Monthly Variation in Extent of X»B intelligence and in Contact Coefficient 
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TABLE VI 

1750 eq? ml. /day 28 50 eq^ 1 at, /day 

2450 2950 

1400 2550 

1550 4050* 

♦There were only four oases of compromised oonvoys during period 
IV; three of these were contacted* 

Statistical analysis of the data in Table VI (ohi-squared 
test) indicates that the differences between the sweep-rates 
on nan-compromised and compromised oonvoys are significant. 

(d) Th e Contact Coefficient with respeot to compromised 
donvoys specifically designated DyfldU fdr fi-Bod t 
operations* 1 1 

It has been mentioned that a possible reason for the laok 
of correlation between the degree of X-B intelligence and the 
contact coefficient is the fact that during periods I and XI 
BdU generally had sufficient X-B intelligence on oonvoys to 
enable him to maneuver his U-Boats to attack certain compro- 
mised convoys, ignoring others unless by ohanoe they offered 
a good opportunity for attack* There ia oonsiderable evidence 
for this in the BdU war Diary. If this hypothesis is correct, 
the contact coefficient for such designated oonvoys should be 
substantially greater than the value obtained by considering 
all compromised oonvoys* This is actually the case* in per- 
iod I, 3 of the 37 compromised cohvoyB are specif ioelly des- 
ignated by Bd{J as having been so oompromised; all 3 were con- 
tacted* in period II, BdU mentions x-B intelligence in con* 
neotlon with operations against 21 oonvoys (out of 57 that 
were oompromised); of these 21, oontaot was made on 17* in 
period XV, when x-B intelligence was almost non-existent, only 
U oonvoys were oompromised, and BdU designates all four of 
these for operations; 2 were contacted. The contact coeffi- 
cients computed from these data are shown in Table Vll; they 
are called 02* The coefficients pertaining to those compro- 
mised oonvoys not designated by BdU, and to non-oompromlsed 
oonvoys, Q3 and (fo respectively, are inoluded for comparison* 


Average for all periods 
period I 
Period XZ 
Period IV 
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TABLE VII 

Contact Coefficients on Convoys Designated 
1 " By 1 S30'"fo7 Type3&T£oH!S“5ii the Basis of 
"* gfi I^teIli " fe ! 5 E <Se "" 


period 


0,2 to 

(S^oMio/Day) (&q.Mle/Day) 


QO . 

(Sq,oMi«/Day) 


X 

II 

IV 


6400 2600 2450 
3400 1650 1400 
4050 (a) 1700 


Average for 

All periods 4450 2050 1750 

(a) No convoys in this clasB in period XVo 


In spite of the small samples in Periods I and IV of des- 
ignated compromised oonvoys, the differences between ^ and Qq, 
and between and to* for all the periods and for the average 
of all periods aro significant within 9Q# confidence limits; 
that is, there is at the most a 10# chance that the differences 
mentioned are dire to ohapoe fluctuations. Thus it appears from 
the data shown in Table VII, that the value of X~B intelligence 
to the U-Boat command oan be summed up as follows . The infor- 
mation obtained on specific convoys enabled Bdu to select cer- 
tain ones for pack operations, either ignoring others or leaving 
their detection to chance, as a result, the effectiveness of 
the u-Boats in contacting oonvoys was increased to about 2& times 
the figure when no X-B intelligence was available, and to about 
twice that on convoys whioh, though compromised by X-B intelli- 
gence, were not specifically selected for operations. 


3.2 The Effect of x-B Intelligence on the At taels Factor 
A ancf ' TSe '^I nfelag^a T Sr - ,,< - s s 

In general, in evaluating the effect of intelligence, the 
contact rate is a more significant quantity than the sinking 
rate, since there is no direct connection between intelligence 
and sinking rate. The sinking rate depends directly upon the 
contact rate, as well as upon other faotors whioh have no con- 
nection with intelligence, such as fire control, armament, ag- 
gressiveness, etc. on the part of the U-Boat, and on the effect- 
iveness of anti-submarine measures on the part of the defense. 


However, in view of the tactics employed by the German 
U-Boat command of vectoring every available U-Boat to the attack 
on an intercepted oonvoy^ it seems reasonable to presume that 
the possession of good x-8 intelligence would make it possible 
for BdU to dispose his boats in a manner that would not only en- 
hnnoe their ohanoe of contacting a convoy, but also of oonver- 
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V*U^ VU9 VWUW H v V AmU vw «m attack, aa well aa enabling bln to 
vector larger numbers o f boats to the attack, and thus obtain 
a greater sinking rate* 


Table VXIIA presents data snowing the effect of X-B Intel* 
llgence on tne at took factor and tbe sinking rate, only those 
attacks that yielded at least one sinking are considered* 


It might be argued that a more realistic approach would be 
to consider only the attaoks of major proportions; l*e«, those 
wnloh resulted in multiple kills, in view of the argument oited 
above for the use of the sinking rate sb a measure; for of the 
65 successful attaoks, half resulted in only one or two sinkings, 
and these 'include some cases in whoih only one or two U-Boats 
contacted a convoy, as well as two oases which the Germans con- 
sidered independents* Table VXXXB gives the figures for attacks 
that resulted in three or more sinkings* ... .... 


TABLE VIII 

Effect of x-B intelligence on Attack 
y S& o F ' a gylrMSg THEe* ’ 


Noa-Com- 

promised 

Convoys 

A* All Attacks with at least 


Number of Convoys 168 
Number of contaots 43 
Attaoks 29 
Percent of Convoys 

Attacked 17# 
Percent of Contaots 


Converted to Attaoks 68 # 
Number of Ships Sunk 101 
Average Number of Ships 
Sunk per Attack 3*5 
Peroent of overall 
Attaoks 45 # 

Peroent of overall 
Sinkings 3 8 # 


Compro- 

Compro- 

mised 

Convoys 

Desig- 


mised 

nated 

■ 

Convoys 

by BdU 

overall 

one Sinking 

98 

28 

266 

48 

22 

91 

36 

16 

65 

37# 

57# 

24# 

75# 

73# 

71# 

162 

89 

263 

4*5 

5«5 

4«0 

53# 

62# 
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'ABLE VIII (otd) 


Effect of X-B intelligence on Attack 
and Sinking TSEEz "**""* ' 


Non-com- 

promised 

Convoys 



Compro- 


mised 

■ 

Convoys 

Compro- 

Desig- 

mised 

nated 

Oonvoys 

by BdU overall 


Bj Attacka with 3 or More Sinkings 


Number of suck Attacks 12 
Percent of Convoys At- 
tacked 7* 

percent of Contacts 
converted to Buck Attacks 

2g* 

Number of Skips Sunk 78 

Average Number of skips 

Sunk per Attack 6*5 

percent of overall 

Attaoks 39 * 

percent of Overall 

Sinkings 36 * 


19 

9 

31 

19 * 

32* 

12* 

4<# 

141 

41* 

81 

34* 

219 

7-5 

9*0 


61* 



64* 




Considering all tke attaoks (with at least one sinking),, 
it appears tkat tke availability of X-B intelligence kad no 
appreciable effect on tke attack factor (percent of contacts 
converted to attacks), whioh was near 70* in all categories., 

In tke case of major attaoks (3 or more sinkings), tke attack 
factor was nearly 1& times as great for compromised designated 
convoys as for non- compromised ones® Tkis migkt be taken as 
indicating tkat tke possession of good intelligence was of sig- 
nificant assistance to Bdu in disposing of kie U-Boats so as 
to enhance tkelr ohanoe of making a major attack*. 


With respect to sinkings, 62 * of ell sinkings, as against 
only 53* of all contacts, were from compromised convoys*. Tkis 
results in a higher average number of skips sunk per attaok— 
4-5 from compromised oonvoys compared witk 3«5 from non*» com- 
promised ones*, in tke case of tke compromised convoys desig- 
nated by BdU s tke average number of sinkings is significantly 
higher than in tke case of tke non-oompromised oonvoys, both 
when all attaoks and also only tke major attacks are considered* 


P° NC-MSS-3 1 ** 


Because tke state of affairs witk respect to decryption 
J.ntelligenoe on both sides differed so greatly during Periods 
X n II, and IV, it is of interest to compare the effectiveness 
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of the average U-Boat for the three periods, as measured in 
terms of ships sunk per U-Boat-day per oonvoy~day 0 in Table 
XX the values of the oontaot coefficient and the sinking rate 
per u-Boat-day per oonvoy-day are expressed as ratios of the 
overall values for period Id 

TABLE IX 

Comparison of Overall Oontaot and 
Sinklilg KAted* 1 1 ' w 


period 


Relative 

Oontaot 

Coefficient 


Relative 
Slaking Rate 
per U-Boat- Day 
per Convoy- pay 


I 

II 
IV 


loOO 1*00 
0d 7 8 lo09 
O 064 OelB 


It is seen that, whereas the ability of the average u-Boat 
to sink ships from convoys was reduced to nearly one-sixth dur- 
ing period IT, compared with Periods I and II, its Ability to 
contact the convoys was reduced to only about two- thirds of the 
previous figure, in spite of the almost complete lack of x-B 
intelligence during this period and the completeness of Allied 
decryptions o 

Caution must be observed in interpreting these figures» 
on the one hand, it 1 j not oorreot to eonolude that the reduc- 
tion in the oontaot rate was due entirely to the status of the 
intelligence on both sides during period IT. It is equally in- 
correct to conclude that the reduction in the sinking rate must 
be ascribed entirely to the increased efficacy of other anti- 
submarine measures, aside from the reduction caused by the de- 
crease in the contact rate« These are oversimpllf lost ions* it 
has been pointed out above why the oontaot rate itself does not 
reflect the full value to the Germans of the U-B intelligence 
available to them; and in part 4 of this report will be shown 
that it is difficult, if not impossible, to evaluate the oompletc 
effect of Allied decryption intelligence on the effectiveness of 
the U-Boats o 


On the other hand, it 1 b equally necessary to repress a 
tendency to ascribe the collapse of the German U-Boat effort in 
the winter of 1943-44 almost entirely to the conditions of de- 
oryption on both sides, following a post hoc propter hoc rea- 
soning process* The part played by Alii eT'Ee cry p 1 1 oxTTn the 
decrease of U-Boat effectiveness after May 1943 is discussed in 
detail in part 4« 
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4«i» Strategic Use of Decryption 
""' ' " " intelligence 

The strategic importance, to the Allies, of the intelli- 
genoe derived from decryptions, concerning U-Boat operations, 
is not readily expressible in figures. The great magnitude 
of the contribution, in the strategic sense, of this form of 
intelligence, to the eventual victory over the most serious 
threat of failure in this essential phase of the war is 
indicated by noting the particular services it rendered. 

(a) Decryption intelligence made it possible to obtain 
a very accurate, complete, and fairly up-to-date picture of 
the general character of the German submarine operations: the 
areas of U-Boat infestation, the number end icentity of the 
boats operating in the several areas, and their objectives— 
whether coastal or trans-oceanio convoys, independents, mine- 
laying, etc.; all of whioh were helpful in planning antisub- 
marine measures, including convoy routing and defense, and 
offensive operations against the U-Boats. 

Two striking instances of the application of decryption 
intelligence in this respect are the following: 

(1) in January, 1943, the Allies first began reading the 
German submarine radio traffic promptly and completely, and 
hence had aoourate knowledge of the current disposition of the 
U-Boat groups. As a consequence, some of the UK-US convoys 
were, for the first time, taken off the standard routes, with 
the result that the u- Boats au-.de only one oontact during the 
first two weeks in January. * 

* Iboeriitz* s remarks oh this oooasion are interesting. Ke writes 
in the BdU War Diary of 13 January: "Neither the *SC T nor the 

*HX ( convoy were oontac ted., .probably »sC r and ff HX f passed to 
the north of submarine disposition. These two convoys bring 
the total up to four that have been missed since 31.12, It must 
be assumed that the enemy has left the oonvoy routes that he has 
been sailing for nearly 6 months and is again scattering his con- 
voy routes. This development Isa great drawbaok to attacks by 
our boats, but was only to be expected. As has already been 
emphasized in this War Diary, it was quite inexplicable why the 
English stuck so stubbornly to almost the same convoy routes for 
six months, whioh greatly simplified finding his convoys," 

The convoy routes in the North Atlantic remained "scattered" 
throughout the remainder of the period of the U-Boat menace. 
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nearly all &la boats to 
leave the North Atlantic, and on 26 May designated 17 of them 
to form a patrol line some 750 miles southwest of the Azores by 
1 June, In order to attack US-Glbralfcar shipping. The 24 May 
order was decrypted the following day; the 26 May message was 
read on 3 June, and confirmed the previous order. As a result, 
not only were the threatened convoys diverted with such success 
that not one oontaot was made throughout June, but the Allies 
were able to re-deploy the carrier escort groups that had been 
protecting North Atlantic oonvoy3, and these carrier escorts 
carried out a three-month 9 a campaign of highly successful hunter- 
killer operations against the iHBoats in the mid-Atlantic. This 
campaign Is discussed in Section 4°3* 

(b) Decryption Intelligence provided detailed, accurate 
information of tactics employed by the U-Boats, lienee making 
it unnecessary in some cases to learn them in the costly 
school of experience. 

(o) Decryption intelligence provided accurate and com- 
prehensive information on new weapons and other devices, such 
as search receivers. 

(d) Decryption Intelligence provided an excellent check 
on intelligence from other sources end supplemented them. 
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(2) on 24 May 1943, BdU o 


4*2. Tactical use in the Defense of Convoys 

With respect to its taotioal value to the Allies, the 
decrypted intelligence could be used 

(1) defensively, by diverting convoys already 
enroute when prompt decryption provided informa- 
tion on new concentrations of U-Boats along 
their original route; 

(2) offensively, by using current information 

of U-Boat concentrations to vector hunter-killer 
groups to the area. This will be discussed in 
Seotlon 4.3 o * 

* Defensive and offensive anti-submarine measures could some- 
times be concurrent; that is, a convoy might be diverted because 
of special intelligence, while the esoort carrier group attacked 
the U-Boat pack, keeping the boats submerged and thus making it 
very difficult for them to close the convoy « 
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Tiie evaluation or tha taotioal effectiveness of decryption 
intelligence to the Allies, in the defense of convoys is not at 
all as straightforward a problem as is its opposite number, 
discussed in part 3. in that case, as has been shown, it is a 
fairly simple procedure to determine the particular convoys on 
which the Germans had good X-B intelligence, and hence a direct, 
usable measure of effectiveness of this intelligence is immed- 
iately available. This measure is not applicable to Allied 
intelligence * 

Consider the four possible oases that might arise in a 
U-Boat war against convoys: 

CASE I : Neither side has; intelligence. This condition did not 

"arise”’ during any Interval of 13 days or more in the period from 
1 July 1942 to 31 March 1944* 

' CASE II : The U-Boat command has x»B intelligence on convoys; 

TJuTTZCies are restricted to reconnaissance. Tnis was the case 
during period I, from July 1942 to December 1942* The result 
should be to increase the number of contacts, since hie intel- 
ligence would enable BdU to concentrate his boats in the known 
areas of greatest convoy density, it was seen in part 3 of this 
report that the oontaot rate was greatest during this period. 

CASE III ; The Allies have accurate information on u-Boat dia- 
posTHoHs and movements, while the enemy is dependent on U-Boat 
reconnaissance. This was the state of affairs during period iv 
(September 1943-March 1944), and to a lesser extent in period 111 
(1 June- 16 September 1943 ) - This information would enable the 
Allies to route convoys around known U-Boat concentrations, or 
to divert them enroute; this should produce a deorease in the 
probability of a oonvoy being contacted. . As' a matter of fact, 
the contact rate during Period IV was less than two-thirds of 
that in period I. (During period III there were no operations 
against North Atlantic oonvoy s.) 

CASE IV : Both sides have partial intelligence of each other* s 

movements. This was the usual state of affairs throughout nearly 
the whole period II, from January 1943 to May 1943 > in this ca3e 
the oontaot rate might measure the effect of the X-B intelli- 
gence of oonvoy movements, but ia not clear that it would 
measure the effectiveness of Allied intelligence; that is to say, 
it is not a priori evident that the existence of Allied intelli- 
gence woulB affect the number of oontaots made by the u-Boats. 

In general. Allied intelligence restricted to u-Boats near 
' enough to intercept oonvoya on which they had good intelligence, 
would not affect the contact rate, because the greater mobility 
of the U-Boat would tend to neutralize diversions. Allied 
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intelligence of .U-Boate near convoys on which the enemy did not 
have good intelligence, should deorease the number of oontacTsT 
Actually, of course, the situation, as regards intelligence, in 
the Atlantic convoy war was not as Bimple as this, and was com- 
plicated by other factors, such as weather, U-Boat capabilities, 
©to* However, it seems likely that, on the ave rage , the charac- 
ter and extent of the intelligence of u-boat movements possessed 
by the Allies might, in any given time interval of significant 
duration, be reflected in the contact rate. 

Several approaches to the problem suggest themselves, and 
can be formulated as follows; 

(a) How did the overall quantity of pertinent decryptions— 
for example, the type "M" messages— during any given interval 
affect the contact rate? 

(b) How did the knowledge of particular U-Boat wolf-packs, 
obtained from decryptions, affect the ability of these groups 
to contact convoys? 

(o) what fraction of the non-con tac ted convoys owed their 
immunity to tactical diversions ordered because of knowledge of 
imminent U-Boat menaoe, when such knowledge was attributed to 
decryption intelligence? 

The findings on these three questions are as follows: 

(a) How did the overall quantity of pertinent decryptions— 
far example, the type "U” messages— during any given 
interval affect the contact rate? 

in Table X the contact coefficients are listed by months 
together with the number of type "M" messages decrypted within 
3 days of transmission,, beginning with March 1943 ° The months 
from July to December are significant for comparison because 
during this period the Allies did no decrypting* 





TOP OEOR BT 


♦ of §TTc ke # i“i «w 


SECURITY I NFORfMTIOi'i 


TABLE X 


Month. 


Contact 0 oaf flo lent 

— “ TO^CMpPfr- 1 1 

Overall mlaed convoys 


July 1942 

August 

September 

ootober 

November 

December 

Average for period 1 


1450 

0 

3050 

2900 

2100 

1850 

2050 

2000 

4550 

5100 

2400 

22|0 

2650 

2450 


January 1943 

February 

March 

April 

May 


2300 600 

1950 1750 

1700 3150 

2600 1600 

1900 2450 


Average for period 21 


2050 1400 


September 1943 

Ootober 

November 

December 

January 1944 

February 

March 


2350 

1150 

1550 

650 

2250 

3500 

850 


2350 

0 

1550 

700 

2250 

3200 

850 


Average for period IV 


1700 1700 


Number of 
Type w M n 
Decrypted 
Within 
3 Days 


34 

60 

60 


22 

80 

28 

43 

45 

31 

33 
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There Is no direct correlation between the contact rate 
and the volume of promptly decrypted communications of the "M" 
type. This is to be expected, since the number of sudh messages 
transmitted by Bdu fluctuated widely, and depended on the state 
of German x-B and on the number of contacts itself (there were 
likely to be more messages if few contacts were made, less if 
good intelligence was scarce). 

It Is apparent that the great value of decryption intelli- 
gence in the defense of convoys cannot be expressed quantitative- 
ly by this measure. 


(b) How did the knowledge of particular tf-3oat wolf- 

packs, obtained from decryptions, affect the ability 
of these groups to contact convoys? 

Tha manner in which decryption intelligence played a part 
In the wolf-pack operations has been described in the Introduc- 
tion and part 1. From 1 March 1943 to 31 March 1944 there were 
34 patrol groups (as distinct from attack groups formed after a 
convoy had been contacted) in the North Atlantic. The following 
Table XI summarizes the relation of the contact rate to the de- 
cryption intelligence possessed by the Allies. 

TABLE XI 


Halation between contacts and Intelligence on 

ilMfioa t Groups 


Number of cases in which decryption 

provided timely intelligence - -- -- - — 20*“ 

Number of contacts made in these cases -'- - - 16 

Number of cases in which decryptions came 

after the contact or not at all ------ 17* 

Number of contacts made in these cases - - - - 15 


No conclusion can be drawn from these figures, except the 
conclusion that this approach does not yield a quantitative 
measure of the value of Allied decryption intelligence. It 
must be borne in mind that they do not take into consideration 
some of the factors that affect the contact rate; for example, 
they do not include the fact that in some oases a diversion 
made, possibly, as the result of timely decryption, kept a 
larrge pack of boats uselessly sweeping a certain area, while 

?p THi~apparsnt discrepancy is due to the fact that a long-lived 
group, ,f MUSE‘ 9 8 was assigned o onse outive positions for three 
different convoys; another, "LEDTbEN”, for twOo 
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other possible targets skirted safely around the danger area; 
nor that in some cases, even whan contact was eventually made, 
it had been delayed by diversions to a point such that BdU 
called off operations very soon after contact because too long 
a chase was involved. 


(c) What fraction of the non-oantaoted convoys owed 
their immunity bo tactical diversions ordered 
because of knowledge of imminent U-Boat menace, 
when such knowledge was attributed to decryption 
intelligence? 

It has not been possible to find the answer to this question, 
for the following reasons: 

(1} It is not possible to determine how many diversions 
were executed as a direct result of the menace of near-by sub- 
marines, as distinct from diversions ordered because of weather 
and ice conditions, or as a kind of routine devioe to confuse 
the U-Boat command generally,, During the period from 1 December 
1942 to 31 May 1943, every UX-US convoy, save one, was diverted 
from its original route at least once, and most of the convoys 
several times, in the case of about one-fifth of these diver- 
sions, the evidence available in the C&R reports indicates quite 
clearly that they were due to the known or assumed proximity of 
submarines;^ in the case of perhaps half, it is a reasonable 
assumption. In no case has it been possible to attribute the 
information concerning the presence of the submarines directly 
to decryption intelligence, as distinct from D/F and air recon- 
naissanoeo 

(2) with regard to the convoys that were not contacted, 
it has not been found possible, save in a very few isolated 
oases, to state a definite reason for the failure to contact,. It 
might be- due to a tactioal diversion, but also to the weather con- 
ditions, to the fact that BdU was concentrating the U-Boats on 
certain convoys about which he had very good x-B intelligence 
or to the fact that most of the boats were chasing convoys al- 
ready contacted and thus were not available for search? 


4«3o offensive Use by the Allies of 
ueoffggloh IntexiigoriSa ~ 

As has been mentioned (Section 4ol) , Intelligence on U-Boat 
movements obtained by the Allies from decrypted messages in May 
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and June 1943, was instrumental in inaugurating the highly suc- 
cessful offensive campaign against the German submarines in 
the summer of that year. The f unotioning o f decryption intelli- 
gence in this campaign is discussed as a representative example 
of the offensive possibilities of this kind of intelligence 
(Seotion 4.3.1. ). In addition, the part played by decryption 
intelligence i.n the destruction of the German fleet of refueller 
submarines is considered in Section 4. 3 <.2. 


4.3.1° Hunter-Killer Operations Against the U-Boats in the Mid- 
Mian tic, June- August. 1943 . On '24 stay 1943 hdtt ordered most of 
the ftortn Atlantic U-boats to the vicinity of 35°W, 42°ff, about 
750 miles southwest of the Azores, to Intercept a US- Gibraltar 
convoy on or about 1 June. This message was decrypted within a 
day by the Allies, thus nullifying the expected advantages of 
the supposedly surprise move. A second message, transmitted by 
BdU on 26 May, organizing the boats into a pack with a designated 
patrol area, was decrypted on 7 June, and thus confirmed the 
shift of emphasis to the Mid-Atlantic. Throughout the summer. 
Allied decryptions, although scanty and frequently delayed 
(see Section 2,2 and Annex 2.2) continued to supply information 
regarding U-Boat movements to the Allied commands, whioh in 
several cases made it possible to vector GTE groups to their 
prey instead of having them systematically search a large area, 
thus effecting a very significant economy in force requirements. 

(a) The Attacks on U-Boats by QVE groups . 

All the attacks by CVE groups occurred in the area 
bounded by 25°-45°North Latitude, 20 o -50°West 
Longitude. In this area according to the COMINCH 
listing. Allied A/S forces carried out during the 
period from 1 June to 15 September 44 attacks in 
which there was sufficient evidence of tne presence 
of a submarine (A - G Assessments). Of these 9 15 
resulted in sinking and 9 damaging, U-Boats; the 
remaining 20 were assessed either as n no damage" or 
as ^insufficient evidence of damage.” 


Of the 44 attacks, 35 can be identified as having 
been made on 30 known U-Boats. For details of the 
attacks on individual boats, the reader is referred 
to Annex 4.3, which lists all the U-Boats that, 
according to the daily listings in the BdU War 
Diary, spent more than two days in the area. 
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All but 7 of tlie 44 attacks occurred in nine cam- 
paigns; and six of the seven exceptions received 
y and G assessments. The nine campaigns are 
summarized in Table XII. 
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TABLE XIX 


gelation of "Allied Decryption Intelligence to Attacks on 



1. 4 « 6 BOGUE 30CSJ, 
o June 

3 1943 


2» 7-12 BOGUS 31AU. 34<*r« 
Juno 


3o 13-16 CORE 27°M 0 34°Wc 
July 


4° 14-15 SAUTES - 34^1-2?^, 
i July . . 


5o 23 July BOGUS 35°8.. 28°S 


7, 7-11 card 39°N- 33°?/ t 

Augc 


4/6* Attacked THUTZ peek, 
sank U»217> damaged u~226 f 
Attacked 3 other a* 


7/6iDae&ged U-753 
12/6: Sank U-DU? 
(Refueller) 

Sank U-4S? (Refueller) and 
U“6? 4 damaged another,, 
attacked a fourths 


Sank u-lcO and U-509 e 
attacked three others a 

Sank U-52? and U«6l3j 
damaged U-373* 


6, 29 July SAR1HS. 35°H , 35^. sank U-43 


Sank U-117 (Refueller) , 
V~66u t U- 525 * Attacked 
U-66 four times after 
Assuaging her on 3 AUg c 
Damgdd U-SfiSt 


Excellent 9 The 1 June location of the 1 
pack known by 25 Kay* A 26 May 
massage, read on 7 Juno, confirmed 
formation of pack TRBTZ and gave 
patrol area* £ 

Very Good . U-460 and U~i!$ sent to [ 

help U”75Sg on B June,. This 
message decrypted on U June* ( 

* r 

lion# } From 30 June to 12 July all ds- v 

crypticne 45 days or mere late ( . Froa * 
13-16 July all at least 2 weeks lat© 5 ' 
except reports of attacks ( 

Rone o See under 2» 


Hons., Sana as under Froa 17 July 
to 23 July all asaosgeo 2 weeks or 
mors late u 

Hons* One massage sent fay U-43 on 
20 July was decrypted on 29 July:. 

Good* U-U7, U-66, and U-664 were 
ordered to a rendeavoue on 30*31 
Julyj messages decrypted by 
1 Augusts 
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8« 23-55 CORE 27»» 0 2?°Wi Safe U-IS5, awl U-84, 
Aug, damaged U-A06, 


9. 27 Aug, CARD 28°H 36°W Sank U-8A7 (Refueller) , 

Attacked U-508, 



Very Good, From. 15 - 20 August* 
nearly 20 pertinent messages decrypted 
with 4 days or less lag; a 19 August 
sassage ordering U-£4? to refuel nine 
U -Scats (insl« 0-185) at position 
of attack was decrypted on 21 Aug- 
Both CORE and CARD operated nearly 
simultaneously in the e&ss azuftc 


Very Good, See 8 
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A significant characteristic of all the attacks listed in 
Table XXI is that they involved concentrations of U-Boats, xnoBt 
of these refuelling rendezvous; in only one of them— the SANTEE 
attack of 29 July— was the bag only one boat. This fact 
indicates excellent intelligence. 

It is evident from the chronicle of these GVE Hunter-Killer 
operations of the summer of 1943 that decryption intelligence 
was of tremendous potential aid to the Allied command. In the 
case of five of the nine ettsoks described in Table 
messages could have been used directly to vector the 
the U-Boat positions. With respect to the remaining four attacks— 
those in July— when no helpful decrypted messages were available, 
decryption intelligence was indirectly responsible to a great 
extent for the effectiveness of Allied intelligence in that 

(i) decryption intelligence had, during the previous 
months, enabled the Allied command to understand the pattern 
of the German refuelling operations-, consequently, 

(11) in the absence of actus lly decrypted messages 
designating a specific refuelling rendezvous, any unusual 
amount of radio traffio originating in a relatively small 
area and picked up by D/E could be evaluated intelligently 
with respect to the probability of its indicating a 
rendezvous; 

(Hi) U-Boats could be distinguished by means of REP 
and TINA; but decryption intelligence definitely identified 
a given U-Boat as a refueller. Hence e message sent by a 
boat identified from previous decryptions as being a refuel- 
ler, even if it could not be decrypted, might reveal the 
possibility of a refuelling rendezvous. 

There is a possibility that the decryption service supplied 
good information that was not exploited by the Allied command, 
either because forces were not available, or in order to avoid 
danger of compromising this source. It is true that in the spring 
of the year several refuelling rendezvous were discovered promptly 
from decryptions, without the Allies using the information actively; 
during the summer, however, the evidence of the decrypted messages 
indicates that all the available pertinent information was fully 
exploited. 

In passing, i t should be stated that the performance of the 
Allied Hunter-Killer groups during July and August of 1943, aided 


TOP DEO RET 

TOP SECRET GANOf 

4*12 


XIX « decrypted 
GVE* S to 


s R'iC- , «SS-3‘.6 


U r o £ iv L r 


Ar -A.- M omoiar - (lo) 2271-52 

by decryption intelligence, appears all the more remarkable and 
brilliant, when it is realized that during these 60 days, nearly 
40 attaoks, resulting in 13 U-Boats sunk and 5 others damaged, 
occurred in an area extending 1200 miles by 1800 miles, in which 
the average number of U-Boats at any time was only 14* In fact, 
during the latter part of July, when the July attacks occurred, 
the average was 10* 


(b) The Effect of A l lied Decryption Intell igence on 
the probabilT5y'"of a ulBoat Being Atr^aked * 

The effectiveness of Allied decryption intelligence in the 
offensive operations just described can be expressed quantita- 
tively by the increase in the probability of a U-Boat being 
attacked as a result of its movements being discovered from 
decrypted messages* It is assumed that if the position of a 
boafe is revealed, it becomes more than normally vulnerable for 
a certain interval as a consequence. (In the calculation given 
here, this interval was assumed to be 5 days; the validity of 
this assumption is discussed below.) If the communication 
,, betraying the position, either current or prospective is 
decrypted t days before the period of extra vulnerability 
empires, tUe boat is considered to be "in peril" during these 
jt days. 

Three probabilities are compared: 

(1) The overall average probability of a U-Boat being 
attacked per day of its stay in the area selected during the 
period considered. This is given by the quotient of the total 
number of attacks during the period in the area divided by the 
total number of U-Boat days. 

(2) The average probability of attack per day to be 
expected by a U-Boat imperilled as a consequence of decryption 
intelligence. This is the quotient of the number of attaoks on 
these U-Boats during the period while they were in peril, divided 
by the total nufiaber of U-Boat days in peril. 

(3) The average probability of attack per day expeoted by 
a u-Boat not imperilled because of decryption intelligence,, 

This is tCe"quotieht of the number of attacks on these boats 
divided by the total number of days these boats spent in the 
area. 


The data required for the calculations are tabulated in 
Table 1 of Annex 4<>3 S which lists, for all U-Boats that spent 
three or more days in the area during the period 1 June *> 
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(I) The decrypted messages pertaining to each boat, with 
date of position or rendezvous, and delay in decryp- 
tion; 


(-11) The number of days "in peril" as a consequence of 
each decrypted communication; 

(ill) attacks on each boat during the days, it was "In peril 


The analysis yields the following results; 


Total number of U-Boat Days in Area . . 1919 

Total Number of Attacks 44 

Total Number of U-Boats Sunk . . 15 

Number of days U-Boats were in peril. 246 


Number of known attacks on U-Boats in peril...... 9* 

Number of Imperilled U-Boats sunk 5* 

Number of u-Soat Days U-Boats were not in peril.. 1673 
Number of Attacks on U-Boats not imperilled......: 35 


Number of not- imperilled U-Boats sunk..., 10 

From these data we get; 

{1} Overall average probability of attack 

per day in the area 2.3# 

{2} Average probability of attack of imperilled 

U-Boa t per day in the area. 3.7/4 

(3) Average probability of attaok of non- 

imperilled U-Boats per day in the area 2.1# 


*Nofc including U-117, which was sunk one day after the jeopardy 
interval expired. 
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It appears that the average chance of attach per day to 
be expected by a u-Boat assumed to be in extra jeopardy if his 
position was discovered by decryption within 5 days was nearly 
twice as great as that to be expected by boats of which this was 
not the case* 

A similar, more pronounced trend is noted in the compara- 


tive average probabilities per day of being sunk: 

{1} Overall average probability of being sunk 

per day in the area..*. 0 *8# 

(2} Average probability of imperilled U-Boat 

being sunk per day in the area. ......... 2°0£ 

(3) Average probability of non- imperilled U-Boat 

being sunk per day in the area... 0„6# 


The choice of five days as the "extra- jeopardy” interval 
is only to a certain extent arbitrary. A 10-day interval 
places ipost of the boats in jeopardy, and includes a large 
fraction of the total number of U-Boat days and nearly all 
the identified attacks. A 3-4 day .interval results in a triv- 
ial case because of the extremely small number of decryptions 
made within that time during this period and because practi- 
cally no attacks would be included. A 6-day interval gives 
probabilities comparable with those found by using a 5-day 
Interval. These considerations make it reasonable to conclude 
(a) -that the assumption of 5-6 days as the "extra jeopardy" 
interval is valid; and (b) that the direct tactical value of 
decryption intelligence in offensive operations dropped sharply 
if decryption was delayed more than 5-6 days 0 


4.3*2. A llied De cr yption in tellig e nce in Re lati on to the 
flee true tlon of €He~1Iiman Refuelling TXeeb. 


Unless they could refuel while on station, the small 
500-ton Type YII and 750-ton Type IX U-Boats were restricted 
to operating within 500-600 miles from their bases. The German 
command first used surface ships for supplying the boats, but 
this became impracticable in view of the increasing Allied 
superiority in surfaoe ships and TLR aircraft, and the Germans 
were forced to build submersible supply boats. Two types were 
designed: 
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(1) Type X B, a combined minelayer and auppiLy boat, with 
a fuel capacity of about 426 cubic meters, and 
equipped with two torpedo tubes; 

(2) Type XIV, for -supply purposes only, with a fuel capa- 
city of about 740 cubic meters; no mines were carried, 
and they had no torpedo tubes* 

The first refuellers,, one of each type, weire put In opera- 
tion in April 1942, The Germans pushed construction of these 
vital craft with such energy that a year later they had nine In 
operation, besides having lost ti© . Up to the end of the war 
they commissioned 18 refuellers (10 type XIV, and 8 Type X B)o 
Of these 18, 16 were sunk, all by June 1944 « 

The loss to the Germans of a refueller was extremely pain- 
ful* It meant not merely that a very valuable, hard- to- replace 
craft was lost; but it also involved the shattering of carefully 
prepared refuelling schedules, and the consequent disruption of 
equally carefully prepared operations programs against convoys* 
This was especially tne case if the refueller was sunk while on 
station in mid-ocean. Xt was among the latter that the £VE task 
groups took their heavy toll, and it was in this task, as 9hown 
in Section 4 n 3»l« that decryption intelligence was of such 
decisive potential importance a 

, % t * » ’ 

A list 'of all the German* refuellers, with data concerning 
sinkings anci the contribution' of decryption intelligence in 
each case,' is presented' in Table.. II of Annex Following is 

a summary chronicle of the refuellers j Of the 16 refuellers 
sunk., ’ - 

(a) Six were sunk in transit to (or from) their stations, 
five of these in fcha Bay of Biscay* In these coses there was, 
of course, no decryption intelligence, since the boats were not 
mentioned over the air until they arrived at their stations* 

(b) of £he ten sunk on station, 

(±5 two were sunk in 1942, before the Allies were 
decrypting; 

(ii) in the case of three there is no evidence that 
decryption intelligence was of direct aid in 
locating .the?:; 
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(ill) in the case pf the remaining five, decryption 

intelligence was so prompt and complete, as to he 
a potential direct means of locating the boats „ 
Two of these cages (TJ-117 and tf-118) have been 
discussed in the preceding Section 4 u 3ila One 
more was sunk in' October 1943, two days after 
transmitting a rendezvous position which was 
decrypted a few hours later; a fourth in April 
1944, four days after transmitting a rendezvous 
decrypted the sam& day; and the fifth in June 
1944, on the day after she betrayed her pos3.tion 
in a message v&ich was decrypted within a few 
hours a 


- TOP OECIUSr 

TOP .SECRET^ , 



TOP SBCKET 


SECURITY W 



a ii L K JL i t 


(LO) 2271-52 


SUMMARY AND CONCLUSIONS 


The findings of the study of the effectiveness of decryp- 
tion intelligence in the case of both sides in the Convoy Bat- 
tle of the Atlantic are summarized as follows 8 


5%lo Value of Decryption intelligence to the Germans,, 

(a) The Germans obtained operationally useful decryption 
intelligence on roughly half of all our convoys from July 1942 
to May 1943* As a result of the change of code in June 1943 » 
useful x-B intelligence was obtained on only 4 out of 87 con- 
voys from September 1943 to March 19^2'» 

(b) From July 1942 to May 1943 » there were nearly always 
sufficient -convoys on which decryption intelligence was avail- 
able to keep the U-Boats which had any degree of tactical mobil- 
ity, well occupied* There is. therefore, no consistent relation 
between, fluctuations in amount of intelligence available to the 
enemy, and his rate of contacting or attacking convoys, 

(c) The above facts must not be interpreted as indicating 
that the availability of good radio intelligence did not have 

a marked effect on the suooess of U-Boat operations. The in- 
formation obtained by x-B intelligence on specific convoys 
enabled the U-Boat oommand to select certain ones for pack 
operations, either ignoring others or leaving their detection 
to chance. As a result, tne effectiveness of the U-Boate in 
contacting such selected convoys was increased to about 2| 
times the figure when no X-B intelligence was available. 



(d) Regarded from the opposite point of view, disoovery 
of, and estimation of the magnitude of this effect, has per- 
mitted us for the first time to determine the true capabilities 
of world war xx U-Boats, operated as the Germans operated, to 
find and attack targets without benefit of decryption intel- 
ligence , This information is potentially of the greatest value 
as a base in determining force requirements for the future, 
and extrapolating to the magnitude of future threats by boats 
having the same or different charaoteri sties. 


(e) U-Boats having no decryption intelligence were ap- 
parently capable of searching approximately only 1750 square 
miles per day for North Atlantic convoys. Their apparent search 
rate when all convoys are included (even those whose locations 
were compromised by decryption) was about 2350 square miles 
per day. Their ability to find compromised convoys alone was 
significantly higher— if it is expressed, purely conventionally^ 
as a search rate corresponding to them, it is equivalent to 
2850 square miles per day; indicating an effectiveness per 


TOP SECRET. CANOE 


..-■ SSF oisgiasT 


i i'i-V'' *' •• 




*•*»&» aK 


-Tor DEC RET 


FJL 


5 - 


(LO 12271-52 


3 L t 

t as the 0— float operating without In- fin 
of U-Boats to find compromised oonvoys 
specifically selected by the U-Boat command for attach was very 
high— expressed as a search rate, it w&b equivalent to 4450 
g square miles per day - a 250£ increase over the search rate onnn 
non-oompromised oonvoys« 

(f) The figures cited above include the effects of Allied 
decryption of German U-Boat communications 0 During the period 
from July to December 1942, the Allies had no decryption intel- 
ligence on U-Boats; during this period the U-Boat search rate, 
oomputed on non-compromised oonvoys, was 2450 square miles per 
day. This is the nearest approximation to the real operational 
search rate provided by the data. It corresponds roughly to a 
sweep width of about 10 mileB. 

(g) Comparison of ship sinkings from compromised and non- 
oompromised North Atlantic oonvoys makes it appear that, during 
the period from July 1942 to March 1944, probably about 100 few- 
er ships might have been sunk from these oonvoys if the U-Boats 
had been denied the benefit of decryption intelligence. 



5.2 Value of Decryption Intelligence to the Allies. 

(a) with respeot to the defensive use of decryption intel- 
ligence by the Allies, (to divert and route convoys in order to 
evade known concentrations of U-Boats) it is not possible to 
express statistically the effect of suoh intelligence on the 
ability of oonvoys to avoid contact by the U-Boats. The over- 
all figures indicate that during the period from September 1943 
to March 1944, when the Allies read the German communications 
currently, the oontaot rate was reduced to two- thirds of the 
contact rate during the period from July to December 1942, when 
the Allies were not reading the German Cipher. This figure 
does not desoribe the value of Allied decryption completely. 

The relative sinking rate (per U-Boat day per convoy day in the 
area), on the other hShd, during the Sep. 1943-March 1944 period, 
fell to about one-sixth the value of the July-Deoember 1942 per- 
iod. a part of this collapse of the U-Boat effort must be as- 
cribed to the availability of prompt intelligence oh U-Boat 
movements; increased effectiveness of anti-submarine measures t 
and the failure of the X-B service to provide intelllgenoe on 
oonvoys to the U-Boats, were responsible for some of it. It is 
not possible to determine how much oredit should be ascribed to 
each of these factors. \ 

(b) The offensive use of decryption intelligence in hunting 
down and killing U-Boata was studied for the period 1 June to 

15 September 1943, la the area lying between 2$°N - 45°N and 20°W 
- 50 Wo 
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Of nine major attacks carried out by CVE task groups, 
decrypted messages could Have been used directly to veotor the 
CVE 9 s to the U-Boat positions in the case of five; these attacks 
resulted in 15 U-Boats sunk and 9 more damaged. 


On the basis of assumptions explained in the body of the 
report, it is found that the average probability of a U-Boat 
compromised by Allied decryption being attacked per day of its 
stay in the area was 3.7# as oompared with 2.1# per day for 
a boat not so compromised— nearly a two-fold increase. 

The corresponding probability per day of a U-Boat being 
sunk was, 2.0# as oompared with 0.6#— a three-fold increase. 

Decryption intelligence was directly of assistance in 
the destruction of the highly important German submarine refuel- 
ling fleet. Of ten of these refuellers sunk on station in mid- 
ocean, decryptions of messages revealing their position could 
have been used direotly to find them in the oase of five. , in 
the oase of three others, decryption intelligence aided indirectly 
in providing general information concerning the refuelling pro- 
cedure used by the U-Boats. 
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GERMAN X~B INTELLIGENCE OF NORTH ATLANTIC CONVOYS 


Table I of Annex 2.1 presents a summary by months of the 
percentage of the HX, SC, and ON convoys on which the Germans 
had good X-B intelligence. 

TABLE 1 

Extent of German X-B intelligence 


No. of Convoys on 


Month and 

No. of Convoys 

whioh X-B provided 


Year 

in Area 

"Good" Intelligence 

peroent 

Period 1-1 July- 31 December 1942 


July 1942 

16 

7 

39* 

August 1942 

17 

6 

47* 

September 1942 

! 19 

7 

37* 

October 1942 

16 

2 

13* 

November 1942 

14 

6 

*3* 

December 1942 

16 

7 

44$ 



Entire period - - - 

- 37$ 

Period n ~ 1 

january-31 May 1943 



January 1943 

16 

10 

63* 

February 1943 

11 

5 

*5* 

March 1943 

15 

14 

93* 

April 1943 

17 

11 

65$ 

May 1943 

20 

17 

85$ 



Entire period 

72$ 

period IV - 16 September 1943-31 March 1944 


16-30 September 1943 9 

0 

• Q$ 

October 1943 

16 

3 

19* 

November 1943 

12 

0 

0$ 

December 1943 

13 

1 

8$ 

January 1944 

12 

0 

0$ 

February 1944 

12 

0 

0$ 

March 1944 

13 

0 

0$ 



Entire period- - - 

i 

i 


Average for All Three periods- - - 

- - 37$ 
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Table IX or Annex^S'l presents a detailed "case history" 
of each HX, SC, and ON convoy during the period under consider- 
ation, comprising an estimate of the quality of the X-B Intel- 
ligence on each convoy, pertinent data extracted from the Bdu 
war Diary, and data concerning oontaotss and attaoks. Informa- 
tion On diversions of convoys is not included, slnoe examina- 
tion of the convoy & Routing jackets Of these convoys during 
the period December 1942-May 1943 showed that every oonvoy 
exoept one was diverted at least once; reasons for the diver- 
sions are not evident, and ascribing a given diversion to 
intelligence concerning U-Boat dispositions would be a matter 
of subjective opinion. 

The manner in which the German U-Boat command exploited 
the available decryption intelligence on oonvoys is disoussed 
in Fart 3. 

The following explanatory comments on Table II are perti- 
nent: 

TABLE II 


(a) Estimate of the quality of the x-B intelligence is 

indicated by the letters «G" and >'N». "G" indicates 

the availability of X-B information on the given 
convoy which is considered to have been potentially 
useful to BdU in disposing his u-Boats if he wished 
to operate against it. »N W indicates that with re- 
spect to a given oonvoy, he had either no intelligence, 
or that the intelligence available was of no direct 
use, because it came too late, or was too indefinite 
or scanty. The estimate in each case is made accord- 
ing to the criterion defined in section 2.1 of the 
report. 

( b) The remarks in column 3 are extracts from the Bdu 
War Diary. The numbers are designations applied 
to specif io oonvoys in the Diary, and are inoluded 
for convenience in reference. In each case in which 
Bdu mentions X-B intelligence pertaining to a given 
oonvoy, this is indicated, together with the use he 
made of it, if any. 
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-TABUS II CD 


Convoys between U.s. -Canada end u#K. 

1' Tuir'i^sr Wy -mi 

aJ ^ r 

16 September Maroh 1944 * 




X-B 

Intel- 

BdU 


Month 

Convoy 

ligenoe 

war Diary 

Contaot 

July 

HX 196 

N 

- 


1942 

m 197 

N 




HEX 198 

G 




HX 199 

H 




SC 89 

H 




SC 90 

H 




• SC 91 

H 




SC 92 

G 




SC 93 

H 



• 

OH 107 

H 




OH 108 

N 




ON 109 

N 




OH 110 

G 




OH 111 

H 




OH 112 

G 




OH 113 

G 

No. 37 

23/7 


OH 114 

G 




OH 113 

G 

Ho. 38 

3/8 


Sink 

Inge 
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X-B 

intei<= 

BdU 


Sink- 

Month 

Convoy 

llgenoe 

War Diary contact 

ings 

August 

HX 200 

N 




1942 

HX 201 

N 





HX 202 

N 





HX 203 

G 





SC 94 

N 

NOo 40 

5/8 

11 


SO 95 

N 

No. 42. Doubt that 
it is convoy. 

15/8 

2 


SC 96 

G 





SC 97 

G 

No. 49 

31/8 

2 - 


ON 116 

N 

No. 39. No attaoko 

4/8 



ON 117 

N 





ON 118 

N 

!*• 




ON 119 

N 

X»B pos. for 14/8 on 
13 / 8 . confused with 
SC 95. 

14/8 



ON 120 

G 





ON 121 

G 





ON 122 

G 

No. 47 

22/8 

4 


ON 123 

G 





ON 124 

G 
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Z-B 



- 

Intel- 

HdU 

Sink- 

Month Convoy 

ligence 

war Diary contact 

Inga 

September HZ 204 

N 



1942 




HZ 205 

N 



HZ 206 

N 

No® 52 13/9 


HZ 207 

G 



HZ 208 

G 



SC 98 

N 



SC 99 

N 



SC 100 

G 

No. 54o 23 U/B®s 




to attack® 18/9 

5 

SC 101 

G 

28/9 

1 

SC 102 

G 



ON 125 

N 



ON 126 

N 



ON 127 

N 

No® 50 9/9 

8 

ON 128 

N 



ON 129 

N 

No. 53 « Poor weather® 11/9 

5 

ON 130 

N 



ON 131 

N 

24/9 

1 

ON 132 

G 

No. 56. Lost Contact® 26/9 

1 

ON 133 

G 
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Intel** 

BdU 


Sink- 

Month 

Convoy 

ligenoe 

War Diary 

Contaot 


October 

1942 

HX 209 

N 


4/10 

1 


EX 210 

N 





EX 211 

N 





HX 212 

N 

NO* 62 

26/10 

7 


sc 103 

N 

Sighted 9/10. 

9/10 

1 


SC 104 

N 

No. 59 

12/10 

B 


SC 105 

N 





SC 106 

G 





ON 134 

N 





ON 135 

N 





ON 136 

N 

No. 58 

11/10 

4 


ON 137 

N 

No. 60 

16/10 

2 


ON 138 

N 





ON 139 

G 

No. 61 

22/10 



ON 140 

N 





ON 141 

N 
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Intel- Bdu 

Month convoy ligenoe war Diary 

contact 

Sink- 

ings 

November 

1942 

HX 213 

N 

No. 64o confused 
with SO 107. 

30/10 


• 

HX 214 

G 





HX 215 

G 





HX 216 

N 


26/11 

1 


SO 107 

G 

No. 64. 2-B: 

places pack. 

1/U 

16 


SO 108 

-G 





SO 109 

G 

prob. no. 67. 

18/11 

1 


sc no 

N 


26/11 

1 


ON 142 

N 

No. 65. (confused 
with ON 143) 

7/11 

2 


ON 143 

N 





ON 144 

G 

No. 66 

16/11 

5 


ON 145 

N 

U-518 attacks a c/v 
in this vioinity. 

21/11 

1 


ON 146 

N 


3/12 

1 


ON 147 

N 




December 

1942 

HX 217 

N 

No. 68. confused 

with SC HI nearby* 6/12 

(SC 111 lost no ships). 

3 


HX 218 

G 

No. 69. x~B course* 

13/12 



HX 219 

N 





HX 220 

N 
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sink- 


Month 

convoy 

ligenoe 

war Diary 

contact 

Inga 

DQOember 

1942 

sc 111 

N 




(otd.) 

SO 112 

0 





so 113 

N 





SC 114 

N 





ON 146 

G 


7/12 

1 


ON 149 

N 





ON 150 

g 





ON 151 

0 





ON 152 

G 

No. 69 * (confused 
with HX 218 ) 0 

16/12 

2 


ON 153 

N 

NO. 70 

15/12 

6 


ON 154 

G 

NO. 72 

26/12 

13 


ON 155 

N 




January 

HX 221 

G 




1943 

HX 222 

G 

X-B: po a. to plaoe 

17/1 

- 




pack. 

1 


HX 223 

G 

X-B: po a. to place 
pack. 

25/1 

1 


HX 224 

N 

No. 4 

1/2 

3 


SC 115 

G 


10/1 

2 


SC 116 

G 





SC 117 

G 

No. 3 

23/1 

3 


SC 118 

G 

No. 6. X-B: poa. 
to place paok. 

4/2 

12 
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S FCURITY INFORMATION TABLE II (7) 

Intel- BdU 

Month Convoy llgenoe war Diary 

January ON 156 G 

1943 

(ctdo) ON 157 G 

ON 158 G 

ON 159 N 

ON 160 ’ N 

ON 161 N 

ON 162 N 

ON 163 N 


February HX 225 N 
1943 


HX 

226 

G 

X-B poso to plaoe 
paok. 



HX 

227 

G 

No. 13. X-B poa. to 
plaoe paok. 

27/2 

1 

SC 

119 

G 




sc 

120 

N 




ON 

164 

N 




ON 

165 

N 

No. 9 

17/2 

3 

ON 

166 

N 

No. 10 

20/2 

15 

ON 

167 

N 

No. 11 

18/2 

2 

ON 

168 

G 

NOo 13. Confused 
with HX 227. 

1/3 

1 

ON 

169 

G 

X-B to plaoe pack. 

No mention of sinking. 7/3 

1 


Sink- 

Contact Inga 
29/12 
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£lratja 

Convoy 

■■utr^nwoifo 

X-B 

Intel- 

ligence 

B«J 

War Diary 

Contaot 

ft'eroh 

1943 

HX 22S 

g 

No. 16. X-B to 
plaoe pack. 

10/3 


HX 229 

G 

No. 19. X-B gives 
diversion. 

15/3 


HX 229A 

G 




HX 230 

G 

No. 21 

29/3 


SC 121 

G 

No. 15. X-B to 
place pack. 

6/3 


SC 122 

G 

X-B pos. combined 
ops with HX 229. 

15/3 


SC 123 

6 

X-B pos. to place 
pack. 



SC 124 

6 




ON 170 

G 

Contact not developed. 

13/3 


ON 171 

G 




ON 172 

G 




ON 173 

G 




ON 174 

N 

o 

CM 

. 

O 

S5 

26/3 


ON 175 

G 




ONS 1 

G 

X-B to plaoe pack. 



April 

HX 231 

G 

No, 

24 

4/4 

1943 






HX 232 

G 

No. 

26 

10/4 


HX 233 

G 

No. 

27 

15/4 
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Month 

Convoy 

intel- 

ligence 

BfflJ 

war Diary i 

Contact 

Sink- 

ings 

April 

1943 

(ctcU) 

EX 234 
HX 235 

0 Mo 
0 

„28» x*»B to place 

pa ck e 

pack to Expect. 

21/4 

3 


HX 236 

K 





SC 123 

G 





SC 126 

G 





SC 127 

G 

X-B pose & Diversion 

0 



SC 128 

G 

NOo 34o X-B pose to 
place pack* 

1/5 



ON 176 

K 

No* 25 

10/4 

2 


OK 177 

K 





OW 178 

K 

No* 29 

18/4 

1 


OK 179 

G 


22/4 



ONS 2 

N 





OKS 3 

K 





OKS 4 

G 

NO* 30 

23/4 



May 

1943 


EX 237 

G 

NOo 38 o 

X-B poso 8/5 .9/5 

HX 238 

G 



EX 239 

G 

NO. 42 o 
19/5 o 

X-B pose 

22/5 

HX 240 

G 



HX 241 

G 



SC 129 

G 

No. 39o X-B 

diversion* 11/3 
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X~B 

Intel- 


Month 

Convoy 

ligenoe 

May 

sc 130 

G 

1943 

(ctdo) 

sc 131 

N 


so 132 

G 


ON 180 

G 


ON 181 

G 


ON 182 

G 


ON I83 

G 


ON 184 

G 


ON 185 

N 


ON 186 

N 


ONS 5 

G 


ONS 6 

G 


ONS 7 

G 


ONS 8 

G 

16- 30 

September 

KX 255 

N 

1943 

HX 256 

N 


HX 257 

N 


HX 258 

N 


so 142 

N 


NO. 41. X-B to 
place paok. 

NO. 43 


Sink- 
Contact Inge 

18/5 

25/5 


X-B pos. No. ops. 22/5 


No. 33° Exp. 28/4. 

No. 36-Confused with 29/4 ; 
ON 180 nearby 4/5. 5/5 J 

C/V of U-418 (6/5) 
and U-952 (8/5). 6/5 

No. 40 13/5 


Pack to operate, 


Sighted. No U/B 9 s 
available for ops. 23/9 
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Month 

Convoy 

X-B 

Intel- 

ligence 

BdU 

War Diary Contact 

Sink- 

ings 

16« 30 
September 

1943 

{ Ctd* } 

ON 201 
ON 202 

N 

N 

No® 43 « Dead Reck- 
oning places pack to 
intercept* 19/9 

5 


ON 203 

N 

pack plaoed by X-B 
straggler route* 



ONS 16 

N 

(Merged with ON 202) *20/9 

1 

October 

1943 

HX 259 

N 

X-B plaoes pack 
(CV evades)* 



HX 260 

N 




HX 261 

N 

Dead Reckoning pos. 
fails. 



HX 262 

N 




HX 263 

N • 

Dead Reckoning pos. 
fails* 



SC 143 

6 

No* 44 « X-B Straggler 
Route (Checks actual 
course of C/Y)* 9/10 

3 


SC 144 

N 

X-B too late* 



SC 145 

N 




ON 204 

G 

X-B: Straggler Route 
and Rendezvous. (07 
crosses pack line). 



ON 205 

N 

X— B la te * 


■ 

ON 206 

N 

X-B to plan attack* 



ON 207 

N 




ON 208 

N 
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Month 

October 

1943 

(ctd.) 


X~B 

Intel— 
Convoy llgence 


BdU 

War Diary 


Contact 


Sink* 

lags 


ONS 

OKS 


19 

20 


ONS 21 


N 

G 

N 


X-B suspect deception. 
No. 45 p X-B helps to 


place paok. 

X-B late. Straggler 
Route used to place 
pack. 


15/10 


November HX 264 

1943 

N 

Says x-B gives route. 
(No evidence. C/7 
evades }. 

HX 265 

N 

X-B: piece pack. Con- 

tact too late for ops. 

14-15/11 

HX 266 

N 


HX 267 

N 


SC 146 

N 


SC 147 

N 

X-B: place pack. 

ON 209 

N 


ON 210 

N 

Says X-B shows C/7 
South. (No evidence). 
Attack unsuccessful. 13/1 

ON 211 

N 


ON 212 

N 

« 

ONS 22 

N 

X-B too late. 

ONS 23 




December EX 268 G X-B place pack. 
1943 (0/7 evades). 
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X-B 

Intel- 

BdU 


Month 

Convoy 

llgenoe 

aaawoteaju.wKW j 

War Diary 

Contact 

December 

1943 

HX 269 

M 



(ota 0 ) 

HX 270 

N 




HX 271 

N 


26/12 


HX 272 

N 
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ON 215 

N 

A/C recce » to place 
packo 



ON 216 

N 
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ANNEX S e 
Annex 3 contains the followings 

(a) Basic operational data used in the calculation 

of contact probabilities and contact coefficients. 
Tables 1 and 2; 

(b) Contacts per convoy day per U-Boat day, for 
monthly intervals, and averages for neriods. 

Table 3; 

<c ) Contact coefficients for monthly intervals and 
averages for periods. Table 4. 

(d) Data on attacks and ship sinkings. Table 5. 

In comnuting contact coefficients, equation (2) of 
Part 3 of the text is used; namely \ 

CA 


where 


Q = 


Q 

A 


Tor aacnu T- 


the contact coefficient, 
the area under consideration; in this 
study, the region lying between 
40®-S3® N, 25*-60®W and 48°-63®N, 
15®~25®W; roughly, 3 million square 
miles; 


N as the average number of convoys in the 
area during a given intervale This 
quantity was determined from the Cominch 
daily plots of submarine and convoy 
oositione. 

T » the number of U-Boat days spent in the 

area. This quantity was determined from 
the dally listings in the BdU War Diary. 

C a* the number of convoys contacted by the 
U-Boats during a given interval. 

NOTE? The term “contact” is used in 
the sense that a given convoy is con- 
tacted only once, regardless of the 
number of U-Boats that actually contacted 
it. This rule is adhered to even in the 
case of a convoy that, having been once 
contacted and subsequently lost, was 
recontacted later. 
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The value used for the number of contacts, C, Is 
obviously a very critical quantity in the determination 
of the contact coefficient. The chief source of in- 
formation on convoys contacted is the BdU War Diary* 

The U-Boats were required to reoort every sighting pf 
a convoy, and the War Diary consistently mentions these. 
In doubtful cases a check is provided by comparing the 
reported location of the contact with the position of 
the convoy given in the dally U-Boat plots, which also 
plot the convoy positions. In a few cases in which the 
War Diary was uncertain whether a contact (or attack) 
was on a convoy or an Independent, the IBM listing of 
ships sunk in convoy and the Convoy & Routing Jaoket 
of the particular convoy furnished a due. It Is be- 
lieved that any errors in the determination of the 
number of convoys contacted are so small as not to 
significantly affect the average values of the contact 
coefficients for the three Periods I, II, and IV, and 
hence, the general conclusions stated in the report. 
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Grand Total 
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18,666 

91 

263 


*?-stlaated. Records of 16/10=31/10 not available. 
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(Tabla 2 continued on next pegs) 



3519) iRi! HcT Mil 






Year Month 

19^2 July 
August 
September 
October 
Dpveaber 
December 


86. of 
Convoys 


Designated by 


Convoy 


t ‘ Ij t\ ? 


Average 
Do. of 
99STSXJL 


Qaalto&ta, 


Dot Designated by 




Do. of 

gaaswfta 


Convoy 


Average 
Do. of 


Ml. Qsssszsl sate 


ih 

1943 January 

3 

? 8 

1.2 

3 

7 

T 

February 

3 

43 

1.5 

2 

2 

un 

March 

6 

«2 

2.6 

4 

8 



April 

May 

* 


Sent. (16-30) 
October 
Bov ember 
December 
,1$)44 January 
February 


Grand Total 


1 (c) 

7 (c) 
4 (c) 

2 (c) 
0 

1 (e) 

0 

5>U) 

4XsL 

9 (d) 

8 (a) 


13 (0) 

63 <c) 
44 (o) 
27 (0) 
0 

12 (e) 

0 

(I59)(c) 

JWAsL 

480 (d) 
|75 (a) 


0.9 

2.0 

1.5 

0.9 

0 

0.4 

0 

(1.2X0) 


1«2 (d) 
1.2 (0) 


0 

2 (a) 
1 (b) 


944 (e) 2 C 8 


ravDMHu L* 
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■ TOP BSC3BT 

SLCUR I TY TOMATO - 

BOTBS OB TABLE 2 


(a) Estimated. The BdU diary from %6 October 19 U 3 to 
31 October 1943 is not available. 


(b) BdU guessed the convoy route oorreetly from vary 
scanty %*»B intelligence on straggler s' routes. 


(c) Bombers designated by (e) pertain to convoys which, 
in the diary, BdU mentions specifically, stating 
that X-B provided some information that Influenced 
Ms disposition of the U-Boat gro u ps. During 
Period IV the intelligence available to BdU contained 
only scanty information concerning straggler routes 
and early rendezvous, some of which was actually 
false. The numbers given In the n COMPROHIS'ErD-*TO?M 
column* pertain only to those convoys for which the 
evidence indicates that actually had useful X-B 
Intelligence. This explains the discrepancy between 
this column and the next one. 


(d) These numbers are based on the numbers explained 
in (c). 


(e) These numbers are based on the figures in the 
n COMPROMI SXTJ-TOT AL column*; l.e., the particular 
convoys are considered to haftrs been actually 
compromised by the X-B available. 


3 0-6 

TOP SECRET CANOE 


PBZC-P»SS-3*d 


-fcnr — a £ C iv JLTl 


•SOX' MuQliS T- 


(LO) 2271-52 


SECURITY INFOR M AT I ON 


l‘ABLA % 


CONTACTS PaR CONVOI DaY PKK P-BOaT EaY (P) 


Year 


Month 


p 0 £l i £a 

(Multiply all numbers by ^-4) 


p 


1942 July 

0 

12.6 

(i) 

12.6 

4.8 

AUg. 

9.6 

10.2 

20.7 

8.1 

9.9 

Sept. 

6.3 

8.1 

(i) 

8.1 

6.9 

Oct. 

6.3 

9.0 

(i) 

8.7 

6.6 

Nov. 

17.1 

12.6 

29.7 

9.6 

15-3 

Dec. 

7.8 

11.1 

39.9 

9.0 

9*9 

Average 

8.1 

9.9 

28.0 

8.6 

8.8 

1943 Jan. 

2.1 

14.7 

19.2 

12.0 

7.8 

Feb. 

6.3 

8.1 

9.0 

6.6 

6.9 

Bar. 

10.2 

4.8 

8.4 

2.7 

5.4 

Apr. 

5.4 

10.2 

9.6 

10.5 

8.7 

May 

7.8 

6.0 

12.9 

2.4 

6.3 

Average 

4.7 

7.8 

11.5 

5.5 

6.9 

Sept. 

8.0 

(i) 

(i)(e) Od 

<i) 

8.0 

Oct. 

0 

17.0 

17.0 

U) 

3-6 

Nov. 

5.1 

(i) 

(i)(e) B.4d 

(1) 

5.1 

Dec. 

2.4 

0 

0 

U> 

2.1 

1944 Jan. 

7.5 

(i) 

(i)(e> (i)d 

(i) 

7.5 

Feb. 

12.0 

(i) 

(i)(e) Od 

(i) 

12.0 

Mar. 

2.7 

(i) 

(i)(e) (i)d 

U) 

2.7 

Average 

5.6 

13-4 

13.4(e) 6.8d 

(i) 

5.6 

Average for 

Entire Period 

5.8 

9.5 

I4.8e 13> 2d 

6.8 

7.8 

(i) '•* Indeterminate 

- i.e. 

, there sere no 




convoys of the respective category 
present in the area during the period 
in question. 

(d) 3 (gee Note (d) on Table 2 of annex 3) 

(e) a (bee note (e) on Table 2 of annex 3) 


f* 0 9 Contacts per Convoy 
Lay per U-doat con- 
sidering only con- 
voys not compromised 
by X-B intelligence. 

s. Contacts per Convoy 
Lay per U-Boat con- 
sidering only con- 
voys compromised by 
X-B intelligence. 

p 2 a Contacts per Convoy 
A ~~ Day per U-Boat con- 
sidering only those 
compromised convoys 
specifically desig- 
nated for operations 
by BdU utilising 
X-B intelligence. 

Pj % Contacts per Convoy 
Day per U-Boat con- 
sidering only those 
convoys compromised 
by X-B Intelligence, 
but not specifically 
designated by BdU for 
operations . 

F ss. Contacts per Convoy 
Day per U-Boat con- 
sidering all convoys, 
compromised or not. 

(The source for data for 
Pg and P^ is the War 


Diary of BdU.) 


TQF BECHET 


PR»C-HSS-3«S 


TOP ^cret'oanoe 


(LO) 2271-52 




r — 3^cncr 



IV 


•TOP taaOBM 

SECURITY INF O RM flBQ N - 

CONTaCT COETPICIEWfe (< j \ 


fear Month 

s> 


<<2 

ft 3 

Q 



(Square miles per 



3.942 July 

0 

3800 

U) 

3900 

1450 

August 

2900 

3150 

6400 

2500 

3050 

cept. 

IB 50 

2400 

(i) 

2450 

2100 

Qot. 

2000 

2650 

(i) 

2700 

2050 

Nov. 

5100 

3800 

8950 

2900 

4550 

Dec. 

2350 

3450 

12500 

2750 

2400 

Average 

2450 

2950 

8400 

2600 

2650 

1943 Jan. 

600 

4550 

6000 

3700 

2300 

Feb. 

1750 

2250 

2500 

1850 

1950 

Mar. 

3150 

1500 

2600 

850 

1700 

Apr. 

1600 

3050 

2900 

3150 

2600 

Hay 

2450 

1850 

4000 

750 

1900 

Average 

1400 

2350 

3400 

1650 

2050 

Sept. 

2350 

U) 

0 (d)( 1 )(e) ( 1 ) 

2400 

Oct. 

0 

5100 

5100 

U) 

1150 

Nov. 

1550 

(i) 2500 die 

<0 

1550 

Dec. 

700 

0 

0 

(i) 

650 

1944 J^. 

2250 

(i) 

(i)l«UK.) (l> 

2300 

i'eb. 

3200 

(i) 0 (d) (i)(e) 

tt) 

3500 

Mar. 

850 

(i) (i) (d)( 1 )(e) (i) 

850 

Average 

1550 

4050 

2050 (d) 

U) 

1700 




4050(e) 



Average for 






Entire Period 

1750 

2350 

3950(d) 

2050 

2350 




4430(e) 



(i) ■» Indeterminate 

"* i* 6 « 

, there were no 



convoys of the respective category 
present in the area during the period 
in question. 

(d) 5 (See Mote (d) on Table 2 of annex 3) 
(a) 9 (See Mote (e) on Table 2 of annex 3) 


HS&fifi 

(* 0 s Contact Coefficient 
considering only con- 
voys not compromised 
by X-B intelligence. 

Contact Coefficient 
*** considering only all 
convoys compromised by 
X-B intelligence. 

^2 = Contact Coefficient 
” considering only those 
convoys specifically 
designated for opera- 
tions by BctU utilising 
X-3 intelligence. 

Q 3 9 Contact coefficient 
considering only those 
convoys compromised by 
X-B intelligence, but 
not designated as such 
by BdU. 

Q -s Contact coefficient 

considering all convoys, 
compromised or not. 

(l*he source for data for 
<42 and W 3 la the liar 
Diary of BdU) 
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REF ID : A65 650 


1942 July 
Avgust 
September 
October 
Kovember 
December 

Total 

19^3 January 
February 
March 
April 



ihV'i 


Total 


Sep. (16-30) 
October 
November 
December 
944 January 
February 
March 

Total 

■ 

0 

Irand Total 


OYSRAUi 

Attacks 

gpnroya Contacts (a) (b) T 

18' 2 2 0 2 

IT 6 2 2 4 

19 T 3 3 6 

16 7 3 3 6 

lU 9 2 6 8 

16 6 3 2 5 

100 _ 37 IB 16 31 


4 15 
3 3 6 
2 2 4 


Ships Sunk Attacks 

(a) (b) T Conroys Contacts (a) 00 T 

7 0 ? 11 0 00 

15 4 19 9 5 112 


21 7 2S 

22 3 25 


18 4 22 

IB 5 23 

43 1 44 

13 4 I? 

17 3 20 

lQ2_JLZ_lg$ 


0 3 3 

Oil 


31 34 65 219 44 263 168 


0, 0 



_ QOMgSQHIg^ - Total 

Ships Sunk Attacks Ships Sunk 

(a) (b) T Conroys Contacts (a) (b) (a) (b) T 

7 2 202707 

11 2 13 8 3 112426 

13 1 14 7 3 1 2 3 5 2 7 


11 2 13 

13 1 14 

1§ 4 23 

0 6 6 

9 0 9 


5 x 


0 3 
0 1 


2 0 2 
112 
12 3 

0 0 
2 13 

12 3 


3 21 1 22„ 

3 13 3 lSf 3 



2 3 5 15 4 19; 

033 033' 

4 1 5 43 l 44 1 

3 1 4 13 1 14 

2 2 4 17 3 20 

10 


rJii'l'J 



43 12 


29 7§ 23 101 


19 1? 36 l4l 21 162 


- (Table 5 Continued on next page) 

(a) Attacks 7/iolding 3 or more sinkings. (4) See Sots (d) to Table 2 of Annex 3- 

(l>) Attacks yielding 1-2 sinkings. (0) See $ote (s) to Table 2 oS Annas 3* 

T AttacJca yielding at least on© sinking. 

IToto: Only those attacks yielding at least one sinking are considered. 


PH 


REF ID : A65 650 


19U2 July 
August 
September 
October 
November 
December 

Total 

I9U3 January 
February 
March 
April 
M*gr 

Total 

Sep. (16=30) 
October 
November 
December 
!l 944 January 
1 February 
March 

Total 

Qrand Total 


figqmft 


1(d) 1(e) 
7 (d) 3 (e) 
4 (d) 0(e) 
2(d) 0(e) 
0(d) 0(e) 
1(d) 0(e) 
0 ( 4 1 0(e). 

15(d) 4 (e) 


COMPROMISED: 




0 

2 

1(d) 0(e) 
0 
0 
0 
0 

3 2 (e) 


39 ( 4 ) 2 S(e) 23 22 (e) 


Designated by BdTJ 
for Operations 

Attacks Ships Sunk 

IsliHlX kl M JL 


0 0 
0 0 


4 0 4 

10 1 
1 2 3 

1 l-JLL 

0 0 
112 


112 3 14 

9 7 16 & 8 89 


(a) Attacks yielding 3 or more sinkings. 

(b) Attacks yielding 1«2 sinkings. 

T Attacks yielding at least on® sinking. 

Bote: Only those attacks yielding at least one sinking are considered. 


Not Designated by Bdtl 

COMPROMISED; for Operatio n s 

Attacks Ships Sunk 

Ofisma SaatMta. (&I Ihl JL Lsl Ifel JL 

7 2 202 707 

7 2 1 1 2 4 2 6 

7 3123 527 

2 10 0 

5 2 112 516 

6 3 1 2 3 13 3 16 

34 13 6 6 


000 


0 13 


000 


) 26 10 10 20 60 13 73 

i r . n n — - ■■■ — » u m t m nn m imm m wm — rrm 

(d) See Note (d) to Table 2 of Annex 3. 

(e) See Note (e) to Table 2 of Annex 3 * 


TOP 8B0REE 
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?ABL5 I 

DBCRYPTIOSS ON INDIVIDUAL MOATS 


u- 

Boat 

Date of 
Message 

Date of 
Position 
or R/V 

Delay in 
Decryp- 
tion 

Days 

in 

Peril 

Attack 

Assess- 

ment 

U-43 

20/7 

20/7 

9 da* 

0 




23/7 

23/7 

13 

0 



U-66 

51/7 

31/7 

1 

4 

3/6 

X 

D 


3/8 

!/8 

1 

1 




4/8 

4/8 

12 

0 




6/8 

6/8 

8 

0 




8/8 

8/8 

14 

0 




10/8 

10/8 

7 x 

0 




10/8 

10/8 

9 

0 




14/8 

14/8 

5 

0 




17/8 

17/8 

4 

0 



U-67 

23/6 

29/6 

14 

0 




24/7 

28/7 

n 

0 



0-84 

18/6 

20/6 

5 

2 




3/8 

3/8 

13 

0 




14/8 

18/S 

5 

4 




18/8 

19/8 

3 

1 

24/8 

B 

U-85 

18/8 

Wo ln£‘o 

0 

0 




20/8 

w 0 Info 

0 

0 



J-92 

26/5 

i/6 

12 

0 




8/6 

8/6 

3 

2 




o /- 

S/6 

4 

1 




... ‘v C 

£0/6 


•\ 

JL 



U-107 

4/8 

4/0 

12 

0 



*0-117 

27/7 

27/7 

6 

0 




SO/7 

i/e 

2 

4 




1/8 

1/8 

1 

1 ’ 



U-118 

8/6 

8/6 

a 

t 

12/6 

A 


9/6 

9/6 

2 

0 




10/6 

10/6 

3 

0 




:u/6 

11/5 

4 

c 




Wurifc 7/Sj, one 'day "after period of peril expired* 


pbwc-mss ^B i ® jp SBCftStP 
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TABLE I (continued) 


u- 

Date of 

Date of 

Delay In 

Days 

Boat 

?I<?saag6 

Position 

Decrypt 

in 

■■ i it- min 

- •» '■ * ■-* 

or' R/V 

tion 

Peril 

u~l£3 

8/9 

8/9 

5 da a 

. 0 

U-lSt# 

29/e 

5/6 

6 

4 


18/6 

27/6 

5 

9 

U-129 

10/8 

10/8 

• 11 

0 


14/8 

14/8 

5 

0 


17/8 

19/8 

4 

2 


20/8 

20/8 

* 4 

1 

U-134 

21/6 

21/6 

13 

0 


15/8 

No Infoi 

4 

0 

IT- 135 

13/6 

18/6 

4 

1 


22/6 

22/6 

5 

0 

U-154 

29/5 

3/6 

* 8 

4 


18/6 

27/S 

•5 

9 

U-15S 

18/7 

18/7 

12 

0 

U**16° 

18/7 

19/7 

12 

0 

U-161 

14/8 

14/8 

11 

0 

XT-168 '• 

lo/7 

15/7 

5 

0 


18/7 

18/7 

12 

0 

U-170 

16/6 

16/6 

6 

0 


18/6 

20/6 

5 

2 


21/6 

21/6 

13 

0 


6/9 

9/9 

5 

3 


14/9 

14/9 

3 

0 

U-172 

11/6 

11/6 

4 

1 


12/6 

12/6 

2 

1 


3/8 

S/8 

13 

0 


19/8 

19/8 

2 

3 


24/8 

26/8 

3 

4 

xj-iao 

8/6 

8/6 

3 

2 


9/b 

9/6 

4 

1 

17-183 

18/7 

24/7 

12 

0 

■rer ssohet 


4o3**2 



meat 
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TABLE I (continued) 


u- 

Date of 

Date of 

Delay in 

Days 

Boat 

Message 

Position 

Decryp- 

In 



or R/V 

tion 

Peril 

TJ-185 

18/6 

18/6 

6 da a 

0 


3/8 

3/8 

13 

0 


19/8 

19/8 

2 

3 


24/8 

26/8 

3 

0 

0-188 

17/7 

17/7 

13 

0 


18/7 

24/7 

12 

0 

TJ-190 

6/8 

6/8 

8 

0 

IJ-193 

26/6 

26/6 

7 

0 

TJ-198 

13/9 

13/9 

■5 

0 

TJ-211 

24/6 

1/6 

1 

5 


26/5 

1/6 

18 

0 


26/6 

26/6 

7 

0 

XT-214 

0/6 

8/6 

3 

2 


9/6 

9/6 

' 4 

1 


17/6 

17/6 

5 

0 


25/6 

25/6 

12 

0 


13/9 

13/9 

5 

0 

U-217 

24/5 

1/6 

1 

4 


26/5 

1/6 

12 

0 

U-221 

24/5 

1/6 

1 

5 


26 7 5 

1/6 

12 

0 


22/6 

22/6 

4 

1 


26/6 

26/6 

7 

0 

U-228 

24/5 

1/6 

1 

’■ 5 


26/5 

1/6 

12 

0 


26/6 

26/6 

7 

C 

XJ-230 

10/8 

10/8 

11 

0 


14/8 

14/8 

5 

0 


19/8 

19/8 

8 

3 


20/8. 

20/8 

10 

0 


Attack 


24/8 



4/6 


Assess- 

ment 


A 


A 


B 
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TABLE I (continued) 


17- 

Boat 

Date Of 
Message 

Date of 
•‘Position 
or R/V 

TJ-232 

24/5 

26/5 

26/6 

1'6 

1/6 

26/6 

TJ-257 

19/6 

3/8 

19/8 

19/6 

3/8 

19/8 

T7-2S2 

30/7 

4/6 

9/S 

10/S 

16/8 

18/8 

30/7 

4/8 

9/8 

10/8 

16/8 

18/8 

U-5'05 

18/6 

30/7 

20/6 

1/8 

U-333 

9/6 

18/6 

3/8 

6/8 

14/8 

9/6 

18/6 

3/8 

6/8 

14/8 

U-336 

24/5 

26/5 

26/6 

l/6 

i/6 

26/6 

TT-340 

„ 24/7 

24/7 

U-358 

18/6 

21/6 

19/8 

18/6 

21/6 

19/8 

TJ-373 

19/7 

25/7 

26/7 

19/7 

25/7 

26/7 


27/7 

31/7 

5/S 

-27/7 

31/7 

5/8 

U-382 

80/6 

25/6 

?0/6 

25/6 


Delay in 
Decryp- 
tion 


1 da. 
12 

7 

13 

13 

2 

2 

12 

16 

3 

4 
■ 3 

3 
2 

4 

J 

8 
3 

i 

12 

7 


11 


3 

13 
2 

10 

10 

7 

6 

1 

9 

14 
9 


Days Attack Assass- 
in sent 

Peril 


5 

0 

' 0 

0 

0 

3 

3 

0 

0 

0 

:l 

2 

2 

5 

1 

0 

0 

0 

0 

b 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

4 
C 

0 

0 
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TAT 5? i {continued) 

*■ r^uw’ ummmme ta , NMMMMMIMW 


TJ- 

Date of 

3.v .■ of 

Delay in 

Days 

Boat 

Message 

, J oa ition 

Dec ryp- 

In 



itf K/V 

1 ♦* Y<i i ’Miimj | TH J h 1 

cian 

Peril 

U-406 

23/8 

23/8 

4 da.. 

1 

U-413 

27/5 

27/5 

10 

0 

tj- illS 

19/6 

19/6 

13 

0 


21/6 

21/6 

13 

0 


14/8 

14/8 

5 

0 


19/8 

19/8 

2 

3 

TT-435 

24/S 

1/6 

1 

5 


26/5 

1/6 

12 

0 

i 

26/6 

26/6 

1 

0 

U-44S 

18/8 

Ho Info* 

3 

0 

IT-455 

11/6 

11/6 

4 

1 


19/6 

19/6 

4 

1 

17-460 

28/5 

28/5 

10 

0 


8/6 

8/6 

3 

2 


9/6 

9/6 

4 

1 


10/6 

10/6 

3 

1 


17/6 

17/6 

5 

0 


8/9 

8/9 

6 

0 

TJ-466 

3/8 

3/8 

13 

0 

U-487 

23/6 

23/6 

13 

0 


25/6 

25/6 

8 

0 

U-488 

11/6 

11/6 

4 

1 


15/6 

15/6 

7 

0 


18/6 

18/6 

5 

0 


21/6 

21/6 

13 

0 

17-508 

9/6 

9/6 

M 

1 


18/6 

18/6 

5 

0 


3/8 

3/8 

13 

0 


19/8 

19/8 

2 

3 

TJ-510 

9/6 

9/6 

4 

1 


3/8 

3/8 

13 

0 


14/8 

14/8 

5 

. 0 

0-518 

6/6 

No Info 

3 

0 


3/9 

6/9 

5 

0 


3?0P SBGRBB 4o3-5 


Attack 


Assess- 

ment 


TOP SECRET CAN 6£ 





i;A£iuS I (c ontinued) 


u- 


j&-\% 04 

Delay lu 

Days Attack Assess- 

Boat 

•':/ &, 

Vosition 

Decryption 

In vent 



__op_1 : i/V .. 


Peril 

XT-816 

19 / iy 

24/7 

12 da. 

0 


26/7 

Ho info 

7 

0 


15/8 

No info 

4 

0 

0-518 

27/8 

27/8 

9 

0 

0-525 

10/8 

10/8 

n 

0 

0~527 

17/7 

17/7 

13 

0 


18/7 

18/7 

12 

0 


24/7 

24/7 

11 

0 

0*530 

11/6 

11/8 

4 

1 

XT-532 

15/7 

15/7 

5 

0 


18/7 

24/7 

12 

0 


26/7 

No Info 

7 

0 

XT-533 

18/7 

24/7 

12 

b 


26/7 

Ho Info 

7 

.0 

0-535 

15/6 

18/6 

X8/6 

20/6 

7 

5 

1 

2 

0-536 

18/6 

20/6 

3 

2 


21/6 

21/6 

13 

0 


8/9 

8/9 

6 

C 


9/9 

9/9 

3 

' 2 

0-552 

30/5 

30/6 

5 

0 


31/5 

31/5 

6 

0 

0*558 

24/5 

1/6 

1 

5 


26/5 

1/6 

12 

0 


26/6 

26/fe 

7 

0 

0-566 

13/7 

13/7 

13 

0 


16/7 

16/7 

14 

0 

0-569 

24/5 

1/6 

5 

0 


26/5 

1/6 

12 

0 

0-571 

15/6 

18/6 

7 

1 


3/8 

3/8 

13 

0 


14/8 

14/8 

5 

0 


% 
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ANNEX 4,3 


^ABTiE 7 (nontinued) 


U- 

Date ot 

Date of 

Delay in 

Days 

Boat 

Massage 

• Position 

Decrypt- 

in 



Ji/v . 

tion 

Peril 

0-572 

r u/jr~ 

11/3 

4. da, ’ 

" 1 


23/6 

23/6 

’ ‘ 3 : ' • 

2 


23/6 ■ 

29/6 ■ ; 

: i4. 

0 


3/8 . 

- 3/8 

13 

* 

0 

IT-690 

16/6 

18/6 

7 

1 


17/6 

17/6 

6 

0 

0-591 

Nil 


- 

0 

0-592 

a/e 

8/6 

3 

2 

0*598 

Nil 


* 

0 

0-600 

15/6 

16/5 

7 

0 


19/6 

19/6 

,15 

0 

■ 

21/6 

21/8 

13 

0 


25/6 

25/6 

9 

0 


3/8 

3/8 

15 

0 


.14/8 

14/8 

S 

0 

• 

17/8 

17/8 

4 

1 

0- 605 

24/5 

1/6 

1 

3 

. 

26/5 

1/6 

12 

0 


26/6 

26/6 

7 

0 

XT-604 

Nil 

, 


0 

XT-608 

24/6 

3/6 

1 

5 


06/fl 

1/6 

12 

0 


26/6 

26/6 

7 

0 

0-613 

17/7 

17/7 

13 

0 

0-616 

15/6 

16/6 

7 

0 


19/6 

19/6 

15 

0 


21/6 

21/6 

13 

b 


, 13/8 

No info 

3 

0 

0-618 

15/6 

18/6 

7 

l 


3/8 

3/8 

13 

0 


14/8 

14/8 

5 

0 


17/8 

17/8 

4 

1 

0-621 

6/9 

6/9 

5 

0 


14/9 

14/9 

5 

2 


15/9 

15/9 

3 

1 


T Og aEORBE 4*3-7 ■ 


Attack 


4/6 


Assess 

mant 
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TO SECRET UT O jC A^IV 

-S BlHBf INrORMAIKE 

TABLE! x ( continued ;» 


E%, 


L0)S27M8 


.'V ?*■’ 


PR*C -US -346 


u- 

Boat 

Date of 
Mo & sage 

' 'Da ce ‘of 

■ Position. 

■ or; aA~ ' 

TCT-634 

18/0 
is/s 
21/0 ‘ 
15/8 
19/8 

20/8 * f. 

20/8 : 

• 18/6 ' • ■ 
M/e./ • 

• si/sr .. 
16/8*- 
’ 19/8 r \- 
•••; ;;2o/s,?-,: 
••• 20/8 ; ? 

U-641 

24/5 

26/5 

26/6 

i/6 

1/6: 

26/6 

U-642 

24/fc 

26/5 

26/6 

i/e 

3/6 

26/6 

IT-645 

2/9 
. 8/9 

2/9 

8/9 

IT-648 

t . 

17/7 
18/7 
84/7 . 
25/7 

17/7 

18/7 

24/7 

25/7 

F-6SS 

18/6 

21/6 

3/8 

14/8 

19/8 

18/6 

21/6 

3/8 

14/8 

19/8 

IT-662 

Nil 


U-664 

30/7 

4/8 

9/8 

18/8 

30/7 

4/8 

Sunk 9/8 
18/8 

IJ-666 

24/5 

26/5 

26/6 

8/9 

14/9 

!/6 

8/9 

14/9 

U-709 . 

13/7 

13/7 

0-732 

18/6 

30/6 

0-757 

Nil 

o 


..Delayin' 
D^pryp- 
■ sian' ‘ 


"Day a .’/Attack 
. in • 

Peril ■ ■ 


Aaseea 

ment 




5'. da* 

0 . 

13 1 

.-V.0\ 

13“ 

0;' 

« • ; ,r.. 

-0-- 

— o * A * 

* 1 ® V 

■.. • 3 

jj-4 • ? 

•r" i 

10 ■ 

0 

1 

5 

12 

0 

7 

0 

1 

5 

12 

0 

7 

0 

4 

1 

6 

0 

15 

0 

12 

0 

11 

0 

10 

0 

5 

0 

IS 

0 

13 

0 

5 

0 

2 

3 

0 

2 

3 

12 

0 

13 

0 

3 

0 

1 

5 

12 

0 

7 

0 

6 

0 

4 

0 

13 

0 

5 

3 


0 


4/6 
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TABLE I (continued) 


%* 0)2271=52 


u- 

Date of 

Date of 

. Delay in 

Days 

Boat 

Message 

. ..Position , - 

Decrypt . 

' -In 



- or R/V 

' tion 

Peril 

TJ-758 

. a/e 

8/8 

3 da * 

2 . : 


9/6 

3/6 

2 

.1 


9/6 

• 9/6 

4 

0 


10/6 

10/8 

S 

■ X 


17/6 

17/8 

5 - 

. o 


10/6 

*18/6 

• 5 • 

0 


6/S 

• 6/9 

5 

0 


3/9 

•* 8/9 

4 ■ 

1 


13/9 

13/9 

5 

0 


14/9 

14/9 

3 

0 

XT-759 

11/6 

11/6 

4 

1 

0-760 

&0/7 

30/7 

2 

5 


4/8 

4/8 

12 

0 


6/8 

6/8 

8 

0 


3/8 

9/8 

3 

0 


10/8 

10/S 

8 

0 


10/8 

10/8 

7 

0 


13/8 

13/0 

5 

0 


14/8 

14/8 

5 

0 


18/8 

19/0 

9 

2 

0-847 

14/8 

16/8 

• 3 

2 


18/8 

18/8 

3 

2 


19/8 

19/B 

2 

1 


24/8 

Sunk 27/8 

3 

1 

Ti-951 

24/5 

1/6 

1 

5 


26/5 

1/6 

12 

0 


8/6 

8/6 

3 

2 


26/6 

■ 26/6 

7 

0 

TJ-953 

24/5 

!/6 

1 

5 


26/5 

1/6 

12 

0 


26/6 

26/6 

7 

0 


Attack 


27/a 


TOHC-HSS-348 

■KI r S.fcC RET um uc 


Assess- 

ment 


B 
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TTABLF; IX 


U-BCAT HEfUETiLIRC FIFW 


Month of 
first Operation 


Sunk 


Character of Allied Decryption 
Intelligence 


Spring 1942 


Not known. Prob-- Bone- before decryption began 
ably Oct. 1942 functioning o 



U-117 


0-118 

U-119 



X-8 October 194? 

X-B . , f Sept. 1942 

X-B. Feb.. 1943 

X-B Oct, 1943 

X-B Sept, 1943 


7 Aug : 1943'. Good* Two messages involving U-217- 

40^, 3801 transmitted 7 days before the attack,, 

CVE a/C were decrypted within 2 days,. (See 

Section 4.3-1.) (Sailed 22/7 from 
Bordeaux.) 

12 June 1943 Very good* Messages giving her position 

31°N, 34°W for 8-9 June were decrypted 11 June — tne 

CVE A/G day before the at tack . (See Section 4-3-1' ) 

24 June 1943 Of doubtful value, 18/6 message (decrypted 

45°N^ 129h 23/6) gave probable rendezvous position at 

Surface Shipe 44®N<, 32°W for 21/6. Known to be returning* 

Sunk in Biscay* 

Active at end 
of war 

28 October 1943 Very good* 26/10 (decrypted 27/10 ) t no 
49°Kj 33°W poaition. Mentions discontinuing provi- 

CVE A/C cloning because of heavy sea* 26/10 

(decrypted 27/10) gives his position* says 
he is leering square for 2 days* 27/10 at 
1105A (decrypted 1815/272) BdU orders re- 
fuelling rendezvous: (Also a message from 

BdU giving Ii/V for U-488 at 37°N,,43°W, 
27/10-2042 (decrypted O350/2?) orders 2 
U-Boats to refuel from U* 220* 
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REF ID : A6565Q 


ANNEX i*o3 
U-Boat 


TABLE IX (continued) 


Month of 

Pirat deration Sunk 


Character of Allied Decryption 
Intelligence 


U-233 

X-B 

Hay 1944 

5 July 1944. 
42 °N. 60%, 
Surface Ships. 

No messages found referring to U-233 for 
10 daye previous to attack. 

U-234 

X-B 

April 1945 

Active 

Nil. 

U-459 

XIV 

April 1942 

24 July 19*3, 
46 .10% 
Xandbased a/C 

No mention in massages. Outward 
passage* Sailed 22/7 from 
Bordeaux. 

U-46O 

XIV 

July 1942 

4 October 1943 
43%. 29%. 
cvb a/c 

No decrypted message until 4/10 
(decrypted 10/10} ordering 
rendezvous position. 

U-461 

XIV 

June 1942 

30 July 1943 
46%, 11%, 
Landbasad a/C 

Nothing until report of attack on 
30/7* Outward passage „ Sailed 
27/7 from Bordeaux. 

JjWj62 

2 

XIV 

September 1942 

30 July 1943 » 
45%. 11%. 
Landbaeed a/C. 

Nothing until report of attack on 
30/7. Outward passage. Sailed 
27/7 from Bordeaux, 

Si-463 

XIV 

August 1942 

15 May 1943, 
45%= 10%. 
Landbased a/C = 

Sailed from Bordeaux 12 Nay 1943 i 
sunk in Biscay. "No mention in 
messages u 

-41-464 

XIV 

August 1942 

20 August 1942 
61%. 14% 0 
Landbased a/C 

Nil. 

JJ-4B7 

5 

j 

0 

XIV 

March 1943 

13 July 1943 
31°No 34°«. 
CVE a/C 

Not good, Messages on 23/6 (decrypted 
6/7) and 25/6 {decrypted 3/?) gave 
position. Sunk 18 days after latter 
message o 
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AMMEX 4*3* TABLE IX (continued) 


U-BOftt 

Muaber 

Tn»> 

Month of 
First Operation 

Sunk 

Character of Allied Decryption rntrillMmo* 

0-438 

m 

Mfljr 1943 

26 April 1944 

ibor ym 

Surface Ships, 

Very good, Message 20/4 (decrypted sane 
day) gave 2^/4 rendeavoua position. 

22/4 message decrypted sane day gave new., 
position* 

0-439 

XXV 

July 1943 

0 August 1943* 
6241* 134N 
loadbasod A/C* 

Hot mentioned in messages,, galled 22/7 
from Kiel , outward hound. 

0-490 

XIV 

Hay 1944 

/ 

U June 1944 
43°W- 40c«r. 
CVE A/C and 
Surface Ships 

CSood. Message of 10 June,, decrypted 
the asi» day, gave position. 
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